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HOIJEUT (JKIMSMAW. 



ERR.VTA, FIRST KDITIOX. 

Page 55. After ** Table of Si)ccds for Circular Saws," insert 'Mo give 1)420 
led per minute rim speed/' 

Page 84, line 9. For *' liglit ' read " high." 

Page 87. Fig. 129 goes on i)age Hi. 

Page 92, line 6. For *S]00" read *M0()" ; for "4r,00" read ^*G2y;j." 

Page 97, line 7. For *'lwo dozen" read "25 dozen." 

Page 111, line i:{. For *' holding the file firm" read ** holding the saw 
firmly." 

Page IIM, second line from bottom. For "front" read ''point." 

Page 118, seventh line from bottom. Insert '*inch" after '* sixteenth." 

Page 120, line 4. F(U- * ordinary" read ''machinists." 

Page 12l), line 22. For "hand saw" read " band saw." 



INTRODUCTION. 



The litonitiire t»f the saw considered as a tool is very niesij^er, al- 
though there are a iew not altogether impartial treatises on wood- 
working machinery, by leading manufacturers and others. Sinin; IIol- 
zappfel, in 1846, there has l>een nothing of importancxj written on the 
subject.* But in this work, and at that date, the band saw is dis- 
missed with a few lines ; the mulay wits uninventiHl, or unknown ; 
inserted tooth circular siiws not drcamcnl (»f; the M-t(K)th shown jis a 
curiosity, and the dimensions und working capacity of the circular and 
other siiws, correct as they were for that date, would make the present 
rentier smile. Saws are uaw mu<?h thinner, have i»etter teeth, are of 
better steel, and run at double the speeds there laid down. Mr. 
Joshua Ilos(\ in a lengthy article in the J^n/j/fcchnic l{irint% 1)(h-., 187<], 
went (juite thoroughly into the action of certain kinds of saw tcH.'tli ; 
and his intelligent articles on straightening platrs were the first acru- 
rate and complete published matter on that subject. From thes<» 
sources the author has drawn libcrallv and in some (iu<es literallv. 

The writer has tricnl to be thorough and impartial. Naturally his 
pei*sonal knowledge of some makes of saws (notably in the lines of 
cross-cuts, hand-siiws and circulars) is greatcT than <»thers ; some makers 
and users were mucli more liberal and dt»taileil in giving datii than 
others, and if their siiws receive greater prominemic than the others, it 
is not the writer's fault nor intention, and can be remedied in cjtse a 
second edition be called for. There are manv cas<*s in whi<»h informa- 
tion was refused after repeiited requests. 



^SiiiL'c wntin;jf tlie above, and after this wt)rk was partly printoil, the aiitliorV col- 
leajrue iHKin the WixkI Working Machinery Jury of tlie Parin Kxponition of 187H, 
Pntf. Exner, of the Vienna I^ractioal High School, lias issued, in the German ian- 
jriijige, a very exhaustive treatise on Saws and Sawing Marhinery (JfamI ^ajt und 
yU/r .V(ij*r/ti«r/i. I 



INTKOPI'CTION. 



Tho n)lloction of material for such a work is at oiuv aimisino aii<l 
aiiii()vin<^. Tlio nioM con trad irtorv o])inioiis and nicist impossible* data 
live met with. In tin* matter of horse pnwi-r, as enixineei*s <liiVer so 
hirgely as to the nilin^ oi" hculei^s ami en^^inc*^, it is not rt'markahle that 
sti.'am users should diiler or err in their calfulations. It is imt eom- 
mon to npply dynamometers to >awing nnnhincrv : and as this l)ook is 
not on sawiui;- maehinery, and iis the powt-r riijuircd diil'crs so witli 
the condition of the hnnher and the form and sharpnos of the saw 
teeth, etc., wc may let that u:<» for a time, and >ay t<> u>er*» of mai-liinc-, 
*' A litllr tiH» nnich l)eU power is ahout (■nouuli." 

rnles> sjM'cially stateil otherwisi*, the tjouro nnd -taiemcnls in thi> 
work refer t«» American prarlice. 

Thi' aiithor \n"x> to acknowlcd-*-,. lii> indeljlcln;'^^ t'> the tol|f)wiii'' 
irentlcmen and firms l\*v fricrndiv aid in I'nruisliiuLr dattu jxram inn; inter- 
views au»I answeriui; detaih'*l <pie*;tions in pt-r^on or hy h-tter. Tlio^- 
marked with an a>terisk furnished euirraviui;'- : 

American Saw Co.* \V. ('. Marixedant. 

K. Andii'ws.* A. (i. Mc( 'ov. ■' 

Anoka LuuiIhm" Mill>. V. M<'I)onou;rh. 

Henry L. Heach. Win. McNiece.' 

K. M. Uovnton.* D. H. McKac. 

C'hapin iV: Harher. X. Y. Beltin^; and rackinu Co. 

Curtis iV: Co.* Nichol>on File Co.'-' 

Henrv Disston iV: Sons."'' 1\ I'rvil)il. 

Kan Claire riUnd)er Co. Uiehanl.^on 15ros. 

W. T. Ellis. Joshua Uosc.='= 

Kmeison, Smith it Co.-' K. Uoth. 

J. A. V:\v it Co.'^ Snvder Bros. 

Frey, Schechler it Hoover. N. W. Spauldin^ it Co.-' 

Eherlianl Faher. Stearns Manui;i<'lurin«»' Co. 

W. W. (lihs.''*' (ico. Tiemami it Co.^ 

R. Hoe it (.-o.-- Trump Bros.* 

•1. K. Hotl'man. Water* ms En;rinc \\'t>rk.-^. 

1 jane it Bodlev.'' Wvman. Buswell it Co. 

London, Berrv it Orton.'' 

Sonu* cngravin^ijs and inlormatiou arriv^ul Um late for iise her«\ \m\ 
will he {\<iH\ and «Iulv acknowledvrcd <houhl an(>ther edition he called 
for. 



TO MY GOOD FRIEND, 

JULES ARMENGAUD, 

CONSULTING ENGINEER; ANCIEN tLEVE DE L^tcOLE 

POLYTECHNIQUE ; SECRETARY OF THE SOCIETY 

OF CIVIL ENGINEP:RS, PARLS, «fcr.; 



MY COLLEAGUE ON THE INTERNATIONAL JURY OF 
AWARDS, AT THE UNIVERSAL EXPOSITION OF 1878: 



IN FRIENDLY RECOLLECTION OF OUR HARMONIOUS WORK 

TOGETHER, AND IN APPRECIATION OF PIIS VARIED 

ATTAINMENTS, HIS ADMIRABLE SOCIAL 

QUALITIES, AND HIS WELCOME 

HOSPITALITY, 



THIS BOOK IS DEDICATED. 
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[niugtratiuns niurked (♦). " Saw " nbtrcTirtto*! .«.] 



Adaptability of teeth to various work ♦I'i, IH 

A^juMtable backetl s *M 

Angle uf teeth, generic 11 

Air pump 8 34,*39 

Albion mill, chisel bit saw in 72 

Alphabetical list uf U.S. saw patents IM 

American Saw Co.— circular s. 72, *7.'>,*7G, *87, 
153, inserted tceth.cutting action of 72,*7.'» 
perforated circ.s. *lil, ])erforated inserted 

. tooth circ. s 72, *70 

American gang sash machine face *22 

Ancient Greek carpenters* s 11 

AuTil, sawmakers' *10:) 

Ancient set ....« •12« 

Andrews. E. — climax crots-cut *40, feather edge 
Jig *48, gang sash *23, increment tooth 
mill saw ^u, increment circular 59, *C1, 

tests of his circular saw 153 

Angles of ci rcular s. teeth *58, 59, of tooth 11 

Architecture, American, Influenced by jig saw.. 48 

Arctic saw 43 

Armstrong's spiral s 10 

Asiatic s 11 

Attachment of inserted teeth 78 

Atwlst ♦106 

Axes, waste in cutting with 10 

Back guide for band s 89 

Backed saws *33, lengths, gauge*, fineness 30 

Baldridge, J. W. & Co.. their circular s 153 

Baltic country, saws for 82 

Band Saw 10. 83, Iwick guide for 89, brazing of 
blades 141, *142 blades, strength of, 158, 
cutting action 87, date of first 83, oc4)numy 
of 86, feed 88, fee<ling up hill *88, flies for 
115, 118, for hard woo<i iH), for soft wfKxi 
90, friction of blades 88, gang 90, gauges 
of 92, guidance of 85, 88, gullets 90, heat- 
ing of K"), joining blades 141, ♦142, kerf •>f 
85, 92, packing of 88, rako of 90, set of 88, 
scroll s. '89, scroll sawing 85, scroll re- 
saw *90, *91, superseding jig 43, tension 
of 8.% 88. throat room 86, tires for pulleys 84 

•Barber" tooth 58 

Barrel-shaped s 10 

Barrel-head s. (sec concave i.) 

Bartlett cross-cut ♦47 

Bath-stono, teeth for *12 

Baner, C. A., circular saw te^ts by 153 

Belt saw (see band t.) 
Bevel (see crost angle.) 

Blacksmiths' 8 ♦Hi 

Bladks, bucksaw *49, »<?roll s. ^48, feather edge *48 

Blocking hammer ♦!():) 

Blocking saws ♦104, 105 

Blunt end flle 120, *122 

Bolter, Steams' eight saw lath *72 

Bone, circular s. for •65, saw for 34. ♦35, proper 

teeth for 18 

Boetwick's emery gummer 135, *139 

Borax water for brazing 141 

Brass, circular s. for 65 

Brazing band s. blades 141 

Brazinq, tongs for ♦142, borax water for 142 

Briar teeth « 31 

Britannia metal, circ. s. for « 65 



BrtKike movable t«»<»th circular s 72, •74 

Bronze H 9 

Brown'H iiiserteil bnith ♦77 

Bt>ynton nrothein fa^t rutting 169 

FUiY.STON .M-t.M>th sawti. ♦17, *;»>, ♦12, sawset ^127 

Brunei inv. (Ire. k 53 

Buckled wiwH 102 

Br«K HAW ♦.M), AintTkan *'>!, *52, Andrews' 

Hteel Hpring *«'i<i, blailcM *49 

Butting Niw 24,28 

Button H 82 

'* Buz/ " saw ( Ht«o cirruhir t. j 



('alifornia. oawiiig in 56 

Carcase s 33 

Care and use of circ. s IW. 106, 107 

Carib s 9 

Catacity of gang Hiiah 22, of saw-niillH and pow- 
er to run them 15(i, of single sash.. 21 

Centre-l)ound circular 102 

Chain i^aws h», Stohlnuinn'i* novel •94, Tie- 
mnnn'rt con<avo cutting ^92, Tiemann's 

convex cutting ^93 

Chanil)er, dust 14, 78 

niamberlng fsee yumming). 

Clmniplon cnK'w ut *46 

Chapin A Harln*r'H reuuirkal'le sawing 77 

Chatter, provi'ntiou of 15 

Che«t 8 30 

CiiiKKL-niT (in;, s. ♦73. dutv of at the Albion 

Mill on Wi'Ki Coast ..*. 72 

Chloride of zinc, t4» nmk»' 141 

Ciminnati, tests <if circ. s. in 1874 17, 153 

CiRai.AR .«!\w.«!, 10, 12,5.3. Am. tendency to thin 
5;.», angle at which they meet the mate- 
rial 57, ♦58. in California '*(>, care and UHe 
ot ♦lOS. centre-lH>und KrJ, concave *fi7, 
ct»olinp 81. f(»r croM-iMitting 57, rutting 
action *S7. date of flrst 53, diameter and 
gauges (10, ln7, mandrel h<ilc.'< r.O, dished 
{see cmcdv* u dishing ♦lOT. double ♦56, 
dust chanil>er 78, (Huumniv- 8r., elght- 
to«-»the«l *.'»:i. filing and care of .'i9, ♦IIH, in 
S:»uthern State,-* (W'l, for pox burner silts 
62, for general >»ork ♦♦'it, grinding 67. for 
gold jH'n slits *62, (>4. guidance 54, guide 
lines on ♦7o, for hard wt»od ♦♦>4, heating 
of 61, for hemlotk 58, in llcdland 5.3. hor- 
iz«>ntal for Khingle 54, kerf .'»4, largest 62. 
making *56, lath 57, mandrel holes l.'iS, 
Millers' :i\ ingot for •.»7, right and left 
handed 67, *<»8, for ripping ♦•)4, for screw 
hea<ls 62, mode of todhing 61. for teles- 
«oix« makers 62, three high for n^lwiKxl 
logs 56, throat 68. 78. for various mate- 
rials 65, veUxity iif 55. 56, for veneers 61. 
♦63, for weather Iniards *53, rim-liound 
102, rim taiM*riug 61, for pine 58, seg- 
mental ^62, size of work fi>r 56. smallest 
in worM *62, speed of taper 61. surgical 
♦6.% side-cutting shingle 157, side guide 
•54, solid t(X)the<l .V{, for screws 58, speed 
of 55, 56. wabbling of 54 (see also manufac- 
hire nftnv>$ ; en r anil use ofrircuUin). 



INDEX. 



CiBCiTLAB lAW nucTH *1S. ftction of top and bot» 
torn *58, anglM of *58, 59, chuice of &«, 
fewest numlierof 66, fur crtMv-cutting *64, 
fllinf IIH, gauge for 119, gnmmiiig 11M, 
invUiuiUon 6:t, 57, number for woixi 65, 
rak« 57, qvciiig 53. Mt 63, Tarlotie* of *G4, 
Andrews* iiicroment 59, *C1. Uartter's 58, 
Gridlej't :>9, •fio, KdowIm* 59, ^1 (nee 
alto ifurrtni rfWA)cnickt in 79,81, ez|wn- 

■ion of 79— 81, ii^rforated 87 

Ctommfor mw filing Ill, •in 

CliMflcatloii of •. Ill, of itimight s 20 

Cleaner teeth 37, •38, gauge tor ^ MU 

Clearer teeth (eeecfniNfrf) ^. 37 

Clemaon** iiieerted tuuth •77 

CUmaz cruee<ut, Au> rewe* •«), IHMtou** '41 

Clucglng^— .— ^ 20 

Cluee teeth 14 

Contest, lawlng at Cincinnati in 1874 17 

Obollng circular B ^ 81 

^Xni I 111 Oftl lO u ■••••••«•■••«••■•••*••>••••••■••«•••■•••••* tH'i ^S\ 

C^leen't int. tooth clri'. ii •77 

CoaraM «. 30, •M, MoNi<>ce's •ai. length*, 

gangee and finenen of. 30 

Cone hwhlnji, a4J)Mtal>le, for circ. a 82 

Oon<)iieit>r * twege •••• ^129 

OontlnnoQi acting ■ » 10 

Cootinticiue a (eee band^ chain, circular^ rtdary) 

Coninduni,iawing intoblivkii 157 

Coat of running inserted teeth 69 

Crackti prerentlng 79, •80. 81 

Croai angle. .- 12, ♦le, •112, •li:i 

Croxutting, Boynton'* nq4d I.*i9 

GlxMe<ntting teeth for cirv. a. 57 

CMMt-ClTf •12, •32.*3lV. 37, •JW, •40, 41. •42, •43, 
•44, •45, •46, ^47, •64, 114, 159, hUiik* for 
96, fi>r wood 13, file 114, •lid. fuMt'U of 
37, gumming 38, ingot lbr98, otjtvt uf :{i;. 

fM-one man ^32, perforated 40,*43,44 

Crown a 82 

CnriNG ACTiox 4if tire, a ^87, of liand ». •87. of 

inserted tooth cirv.e. '75 

Catting, greatest ec«>n«tm>- in .'i7 

Cat, imsli 18 

Cnrtis A C\>., their «irr. n 153 

Cnrrilinear afiee btiNiif, circ., chain, c^limtfr). 

cylindrical twe rjrfiiM//r\ 

founders .' ^ 10, •Si, »83 

*■ Deal ftame **. 22 

Detm-haltle back a X\, •M 

Diamond to* il. Emeraon*! •H 

tooth or\«s-cttt « ^39 

Diim^oxs r\>a obprbim) cirr. ii. 145. vhingle ». 

liSatncare p 14.^ 

Dished circulin 67 ^pee cmruiy). 

DWiingasws •bvi 

Doghead hammer •ic^ 103 

Don l**frtr^», tesis before ^. i'»9 

DonUe catting a ^^ 2i> 

cutting cirv. * 55 

•dged a 36. 49 

ciiTular mill. Lane A Ruinej'* •^e 

DnnO!c*» cl»*ner eaoge •I 14. cn^te<uu*39.*4l\ 
Ml.*42, enUnrtug cirvular* »1. filing ma- 
chine •l'A\ fllM 121^ •l±l, in*i>rt.Hi teeth 
•77. kind* «*f cire. a teeth •«, naw set.... •I 27 

Doable-ended fileai •121. •122. 119. \M 

Dovetail a. ^ lo, ;{3 

Drag sawing machine Qilen •2i>. Stearns. •24 

Drag a 24. 2fi, •28 

Dry laml»er.caasea heating. 61 

Dost chamber. 14. 78 

Dnty of Hoe's chiiel Wt ^.. 72 

ScosoMT of band p. 8«. of drralar p. 86, of mn- 

Knptian a.. ...•>.. 9 

B|^t-I0tfthcd clrc^..... .'...Tl'.. "'." •S3 



; ExKBtOH, inserted tooth circ. 68, •77, *71, swage 

•130, diamond t4K>l ^140 

• Emcraon, Ford A iVi circular 163 

EjiitRsoN, 8)1 ITH A Co., cost of running their 

planer tooUied saws 69, pwage. ....«» ^130 

Emer^' wheeLf hardening saw plates....^ 137 

truing 137,^140 

gummer 134 

■ English cro*«-cut ^12 

, Enlarging i-irc. •., Diwton'ii latent 81 

Expanpion uf cin.'ularBM 79 

I 

, FalNT's PmalloKt circ. a in the world •62, 64 

Farmer'it drag P 28 

I Fast cuiting 169 

Fay & 0(i*s1«nd uruJl a •Hfl, mnlay scroll b.*26 
circ resaw ^72, n^ciprucatiug resaw *20, 

I«nd rosaw *88 

" Feather e«lge " blades ♦48 

Fekh for cirv-uUr 1 10, phot gun 78, of Imnd p. 88, 

of iup. t(>i*th circ. s 81 

FiLias exiiense fur «9.ih»ulile-endor*121,*122. for 
hand-saw 119,*121,*122. for band saw 115, 
118. gumming with 131. ^132, knob end 
•122, liiniU>inian'p*1i:>.nuu.hiniPts* •121 
124 I Pi'tf Apftfntiix JII, p. Ill 1. 
FiLiNo pawt 111, circular a :>'J, ^118. machines 

•llu,*l2i>.^12:i, M-tccth 19, shingle saws 118 

Fine-grainf<I wimhIs, teeth for 18 

Firo-wMMl, drag p. fur •28 

H*t i>it4'iio<i twth ^ 11 

Flattening pawp _ 100 

Fleam (poi' iTngt-angle) 

Fleetwo^Hl fret p*w ^48 

Flexlble4>la<le<i k 18 

Flint P 9 

Frame s. ^«ce ta$h mit' ^ 21 

Fn*epaw 20 

' •^ • ■■•'*••■•••«•••••••••••••-••••-•••••••♦••• ■••••••^»f ^"Vj ^^ar 

Frictitin uf liaud a liUdi« 88 

Front rake ^ •14, 16 

Gaxo liand a 89, paph s. 22. ^23, Andrews' in- 
crement twthed p •23 

paph, Wli-aej." face 22 

(late P. 'Pec frtji/i ». 1 21 

Gap-liurner pIIIp. circular ftir 62 

tiAi-GK8 of lianil Mwp Mr*, uf con«*ave p. r>7. of mu- 
lnyp.24, fur nif«pun>ment *14;{.144,of ta- 
|)er and parallel p. :io. of inperted tooth a 72 
Gig a ii«c jtj/i. 

(lileP drag paw mai^hine •29 

Gin paw i5j» 

GtiM pen »litp. i-ircular p. fur- •62, 64 

Greek p.. 9. n 

Greeley. H., upini->n i»f N»wTerp 157 

"Great .\merican '" i.n.w-cu't •lo. •115,*liri, •117 

Gritlley teeth 59. ^60 

Grixdivg sawp 10i». circular p. 6T.*Il>7.54,cn«p 

'■««• 100 

Gulile<l p 20 

GtiPAX* E of l«n«i P. S,"i. Nji. .-.f circ. p .H 

Guide lines for i in* p .,...« ^70 

for filing circ. p ^ ^123 

Galletiug _.37, 131 

Gullet UMth -•113 

Gi LLin i»f liand a *A\ uf crv«P-cutp 3T, perfo 

n»te.l ^1^ eg; 

GiMMixG, 37. SI. Ml. l<i.i •l.ts, with file 'Wi. 

prwees f-r •',*■•. •!«. •l;W, by ppinl Hum 

I;i2. o*t of ^1. <-n«s^-k utp 38, wlien urede<1^138 

GrMNEa. emery *\'A, •liy, rotary _ •134 

Gummy niaterialp, teeth fi.'r> 18,56 



Ilalf-mivn twth ..•12,31 

"**'"*"P ••■■•••••••-■..>•>..•••••••••••...•..•.......... 30 

Hammers, blvkingaiid Phan«ning..*l<'2. •li.cj, 113 

llAWHEaiNGiawp...^.^ — U>i, •KV», 'lii*, •107 

Hand rip saw — ^...^ .^ao, 28, 31 



INDEX. 



Hammer setting. 126 

Hamp-sawi ^12, *16,112, 114, claadflcation of 
30, cutting action of **.i4 aiee for 119. •I'^l, 
*122, for ire 32, flling truly *35, lengths, 
cauges, Aneneas 30, ingots for 96, teeth of 

♦16, testing 100 

Hand sawing, distribution of puwer. -.... 34 

Hand rip. 20 

Handled sawa 20 

Hardness of inserted teeth 72 

HaJU> wood, circ. s. teeth for 66, *r>7, Imtid-Aaw 

for 90, teeth for 18, *64. ♦l.')7, frwl for 21 

Hardening mw pUtes lix) 

Hkatixo of bands 85, of cin:. n^ 7U, 61, 80 

HeaTj saws ♦IS 

Hemlock, teeth for^ 17,58 

BoK A Co's circular saws 72, *73, 16:1, iiiHorted 

tooth *77, mill s. Imith ♦21 

Hogan A Snowden, tent of their circ. n \Ki 

Holland, circ. s. in. M 

Honing 114 

Hook 118 

Horliontal circs, for shingles 56 

Humphrey's inserted to«>th ^77 

lea saws 18, 32, 43 

Inches graduated to centimetres 144 

Inclination of teeth of circulars. 57, 53 

Inoucment tketh 22. 23, ♦'/O, 28, 34, 59, An- 
drews* gang sash *23, gang sash '23 

iNOora 96, for cross-cuts ♦98, for circular ^97 

Inrentor of saw 9 

Iron, circ. 8. for 65 

Inskktkd tketh (sef> under circ. $.), date of 72, 
action of 72, aiivantages of 07, attachment 
of 78, Am. Saw Uo's 72, ^76, Brooke's 72. 
chisel bit ^73, cost of running 69, date of 
Anit 72, Emerson's 58. duty of Hoe's 72, 
for New Zealand or Cana/la 69, ga(ig«'s of 
72, baldness of 72. kerf by 72, i>orforated 
72, ♦76. rectangular so<:kets 72, remark- 
able sawing by 77, sawing by 60, siniciiig 
79, Spaulding's 81 , wear of •71, weight of 

72, on west coast 72, Tarious ^77 

Italian wood sawyer 157 

IvoBT, circular s. for 65, tooth for IM 

Ji^neae s ♦H, 18 

Jig 24,43 

Joining band saw blades. ♦HI, 142 

Joiners* s. ^12 

Jonea tooth.. 108, ♦IKi 

Jumping (see $wagxng). 

Kellogg, Sawyer & Co output 158 

Kimr of l«nd s. 85, 92, of circ. s 54, .'>7, of in- 
serted teeth 72 

Keyhole saws - •VI, 18, 19, 30, 31 

Keystone saw works 95 

croos-cut ♦:i9 

Knob^nd flies *Vti 

Knots 17. to cut through.. 114 

Knowles* circ. s. tooth 59, ♦fU 

Krausar's inserted tooth ♦77 

Lane k Bodley's side guide for circ. s *54 

double circ. mill *66 

Lath machine 57, i^tearns' 24 

Lath bolter, St-arns' eight saw ^ »72 

Lightning croas-cut teeth •19, 159 

IJnk S (see chain). 

Lippincott's inserted tooth *77 ,' 

Littlepage*s planer bit circ. s *79 < 

Loaf sugar circ. s 65 

Locks 31 

Lockwood's slotted circ. s 79, *80 

Logs for mulay ^ 24 

Looaa placea ^ 105, *106 • 

LvMBntMAx's croaa-cut file *39, clipper, reoiark- 

abla aawing by 77, file «......U14, *115 



Lumber measurements, table of. ~*»* H7 

Machinists' flies 184 

Mahogany, toeth for 62 

Mandrel holes for circ. s 158, IM 

Manufacture of sawa *96 H mq. 

McCoy, A. (t., reuiaikalile sawing by 77 

McNiece's comiMSA saw 81 

Measurements of logs, tables for ^.. 14ft 

Metal-saw tooth •12, 18, 66, 'IW 

Mexican s • 

M ion iNco|)e rack s 34, •M 

Milling cutter for gumming 131, *136 

MILL8AW, IIoo'b t«H.th •12,*18,19,*20,»21,*112 

Miller's in>«erte<l tooth circ. s JKJ, *77 

Miter h 30, *33 

Mol-t material, teoth for„ 66 

Movable teeth {nee imfrtrd Ufth) *17, ♦IS, •IQ 

M TKFTU »17,*1H, 19, of 1846 60, *12,35, •36, 

•112, twin rlipiM>r 87 

^luhlsage (ftoe mulay). 

Mi'i-AY w\w 'li\ '12, 24, 2.5, economy of « 86 

31 u ley 8. iK< e mulay). 

Muriate of zinc (soo zinr) 141 

Noale's iniH>rto4l t<><.th ♦77 

Xewl)orry, Wm., (.rlginal liand s 83, ♦84^,85 

Niphonese 8 « 18 

Ol>>idian s 9 

Olilen, .lanief<, trial of IiIh circ. s IAS 

OldhanrH rnloA fur ordering ingots 96 

One man croMHUit it ♦Si 

Ordering sawif. dirortions for 145 

Original saw 9 

l>and s. of Wni. Xcwl)erry •83, •84,^85 

Output 158 

Overwlting 17 

Overhang, AnilrewH' m«Mle of giWug 22 

PiU' king of hand H teeth 88 

Panel H , longtliH, gangen, flnenoes 30 

Parallel n , leiigtliH, gangefi, flnenees 30, 33 

teeth •IM 

Pegt.Kitb •W, •12,^112 

Perdiix 9 

PfKri'RATKP circular «. 72, 81, *87, crrjss-cut 40, 
*4;J,*44. 46,47. gullets *87, inserted tooth 

for cirrnlar H... ^76 

Perin, father of the l>and n. 92, test of band s. 

I.lade« 158 

Peripheral t<K)th line for circ. a 97, ♦W 

Pine, teeth for 58 

Pit saw .JG, toeth for *12, sharpening 113 

Pitch of t«K)ih 11 

" Planer biln" 68, •!! 

Planer bit circ. s., Little|Nige's ^79 

" Plows" (Hoe il(atwr.%} 37 

Points 11 

Polishing ciir. h 101 

PowF.R HfujiiRKO for lo.iKK) fi-et of lumlier a day 
l'>2, for Iwixl roMiw 152, for ban«l scroll a. 
151, for 60-inch circ. through a hemlock 
log 15-J, for drag butting 151, for gang 
sash N. 150, for Jig s. 151, tor mulay s 151, 

for finglo cin-. s 152, for single sash 160 

Pre» for gnmming 131, ♦ISS, 134 

Premium crosn-cut •46 

Proud eilgo ^^ 118 

Pruning s 31, ^32, •36,^37,^11S 

hook attachment ^32 

teeth - ^12 

Pryibil's uphill fw«.l Und s ^88 

Pull cut s 11, 20 

Push cut ^.11, 18 

I*unch (tn^ press) 

Rack^utting s S4 

Bakes of teeth ♦14,53,^57, ^89 

Ransume's tree-feller 24, ^27 

Rebammered drcolars. 137 

Kevtprucattng s. 10, 11, W 
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Red-wood logB, dro. for A6 

Remarkable sawing of k. 6. McCoy 77 

Removable teeth (tee imeried teeth). 

Reeawing iquared Ion. 22 

machine*, Fay's circ *72, Fay's recip- 
rocating *20, Fay's band....M *88 

Resinons material 66 

materials, teeth for 18 

ReTerrible file (see drmble-ender). 
Ribbon s. (see band t.) 

Richards, London & Kelly, band s tests.. 158 

Richards, speed of circ. s 65 

Rigfat-and left-handed circ. s. 67, *68 

Rim-bonnd circ. s I(i2 

Ripping s. •Si, •12, 13, 67 

Rip s., length, gauges, fineness 30, *3l 

Robinson^ veneer saw~ 36 

Roae-wood, teeth for 62 

Rose^ Joshua, illustrations of saw straightening 

»102to»107 

Rosring machine, Stearns' *72 

Rotary s. (see eireuUtr). 

gummer. *134 

Rotating s. (see circular). 

Roth's saw file guide *123 

Rounds. 50 

Router's s., double edged 49 

Rules to And the number of boards a log will 

produce 146—147 

Running into or out of log 80 

Baih saw 20, 33, single, capacity of 21, gang..22, *23 

Saving of lumber by thin saws 69 

8AWDI78T, discharge of 78 (see dngging^ throat 
0* 



Saw lUing (Appendix III p. 111). 

Bawiico, curved 30, feat..... 77 

6aw patents, alphabeUcal list of 154 

Saw making (appendix) 95, plates, Oldham's 

rule for 96, sets *127, swage *129, works, 

largest in the world 95 

Scarf (see Apei/). 

Acieptiflc use of s 10 

Scoring teeth 37 

SCBOLL saw 24,*26, 43, muUy 24, blades for •48,»49 

Scroll sawing with bands 85 

ScEiw heads, circular s. for 62, screw head 33 

Ragmental circulars •63,*62, 81 

SST, ancient *126, of band s. 88, modem *126, 

of teeth of circular s *63, 69 

Srtisio •W, even, over 17, spring sots »16,*126 

lUiarpenlng (see filing). 

Shell 8.. 6 

Shimolbs, tables of 169, bolts, drag saw for 28 

Shingle machine, largest in the world 66 

saws, regriuding necessary, 66, filing 
118, taper of 66, speed of Simond's... 66 

Ship timber, cutting by hand s 86 

Shoemaker's inserted tooth *77 

Short.teeth 14 

Shot-gun feed for fir. s 78 

Su>K guide (Lane k Bodley)*64, angle *16, file n\^ 

Simond's saws, steam feed 118 

SiMOLK cutting s. 20, sash s 20, 22 

Surgical circular s *65 

Skip tooth »12 

Skins* laws Ibr 83 

"Skew back " rip s *31 

SUtUng at(see ripping). 

Sk>ttedsaw,Lockwood's.. 79, »80 

Smithing saws .^ 100 

Smith's screw-head saws 33 

Sockets of inserted teeth 72 

Soft graiued wood, teeth for. 16, 18 

SoiT WOOD, bands for 90,cir. saw teeth for »57, 

feed for »21, teeth for *12, 13, 18,*167 

Soldering (see hrating). 

Solid toothed circ 63 

Soutliem States, circular s. in 66 

South seas 9 

SVAnnQ of inserted teeth 70, of teeth for circular 58 



Rectilinear s...... 20 

Spauldino's inserted tooth for circ. s *77, *81, 

rule for throat room 81 

Speed of circ. s. for various materials 66, 66 

Spikes cutting off. 66 

Spieal line gumming 132, saw 10 

Splintering - 20 

Speed of circular 65 

Spread set for mulay 24, of teeth of shingle s. 

65, set »16, 18 

Springing of teeth into work... 15,37 

Spring set •16, 17, 18, 125, strained s 20, 43 

Spruce, teeth for 17, 58 

Squared logs, reNawing of. 22 

"Stadda" ......33, ♦34 

Staves ~ 82 

Steam feed *78 

Stkarns' rossing machine •72, lath liolter drag 

sawing machine *24 

Steel for (taws 65, 95 

Stiffened backed saw. 33 

Stone age saw 9 

Stohlniann's novel chains *94 

Straiout saw, cisssiflcation of 20, taper hand- 
saw »28 

Straightening 9aws...l02, »103, 104, •lOS, *106,»Ur7 

Strange's inserted tooth *77 

Straining rods for buck s. frames «60 

Strength of band s. blades 158 

Surgical saws .......65, ♦92, ^93, »94 

Sugar loaf, 8. for 66 

Swages (see appendix). 1 8 

KWAOiNO •16,128, even 17 

Swage, Emerson's *130 

Swedging (see twaging). 

Sweet, J. £., band saw tests. 158 



Table s 30 

Tables of lumber measurements 159, of shin- 
gles 159, of measurement of logs 146, 
147, •HS, 149. 

Taper, curved, 30, of saws 101, of shingle saws 66 
Taper saw, handles of, Andrews, ^30, lengths, 

gauges, fineness 30 

Taylor croesKiut - •39 

Talus 9 

Telescopes slits, circ. fur » 62 

Tekon s. *33, length, gauges, fineness 30 

Tension of bands 86, of band s 88 

Testing hand-sawB 100 

Teeth, adaptability to varions work •12, 18, 65, 
angle of 11, •le, 17, 18, 53, brinr 31, 
circular ^12, 14, 20, 37, •57, •64, 05, 66, 
cleaner or clearer 37, clogging 20, close 
14, condition of 71, croBSK:utting 57, cross- 
cut 12, 13, 57, *M, furmers' 28, firo-wood 
•28, flat pitched 11, fine grained wooii 
18, gauge for circulais •llO, gullet •US, 
half moon ^12, 31, hook •42, hand-saw 
•16, increment ^20, 28, 34, inserted 67 
ft $fg. 78, lengths of 13 , 14, lightning 18, 
•19, mill saw, •12,21, peg •12,^13, perfor- 
ated ins. 72, pitch of 11. plows 37, prun- 
ing 12, rakes of •14, 16, 67, 89, ripping 57, 
setting •16, 17, springing 15, 37, for shin- 
gles 28, swaging •16, 16, 18, ^28, upright 
V- 11, •IS, various kinds 12, 13, for all 
the vatious materiahi 18, 60, 56, •57. *58, 
•64, 65, ^157, wavy cutting 38, bend saw 
teeth, gullets of 90, set 88, amount of set 
for curves 89, fur hard wood 90, for soft 

wood 90, pitch of. 89 

I Temper for s loO 

I Tests of band saw blades 168, of circular s. at 
j Cincinnati, 1874, 153, before Dom Pedro.. 159 

I THicKNKfis of mulay 24, of circ s 64 

I Thin teeth of circ. s. 69 

Throat or throat room »14, 53, 68, 78, Spauld- 

ing'srule81, ofband s. 86 

Thrust cut (see puih cut). 
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Ticmakm'h chain HAWcoucaTe cutting *VH,coii- 

Tex cuttiug •W 

Tlriit place* ♦IOC 

Tilghnuui's corundum Mwing 157 

TuiBBR crop of America lu, value of lU, waste 

of •167 

TimeMTedby iiuerted teeth 68 

Tires for band saw machiues 84 

Toothing saws 97 

Tongs for brazing *14'2 

Tree-feller, lUnsomo's 21, »27 

Trepan s •sa 

Trephine s »82 

Truing of emery wheel 137 

Trump Broe. fretsaws ^49 

Tub B 82 

Tube B 82 

Tiittle cross-cut 40, •43 

Twin clipper cross-cut 37. *38 

Undercut teeth, filing 114 

Unguided s 20 

Universal s *;i6 

Upsetting (see swaging). 



VcLociTY of mulay, 24, of circular » &5. M 

Vknkkr s., Kobinson's horiiontal 36, cutting 
61, •62, •ej. 

Victor fret saw •49 

V tooth 13 

Wabbling of circular s 63, 79 

Waste In cutting with axes 10, of timber *lb5 

Wary cutting ^ 38, 64 

Wear of ins. teeth »71 

Web saw 60 

Weatheboard circ *63 

Wr.ioiiT of inserted teeth 72, strained s 20, 43 

Wet wood, teeth fur 18 

White metal, circular for 66 

Wickes* gang sash..... face 22 

Wire edge 114 

Woop, cross-cut 13, number of circular s. teeth 

for 65, saw (see buo* t) •60 

Woodrough's Inserted tootli •77 

& M. Parliu'B circs 16:* 

Wrought Iron, circ. s. for 66 

W teeth 19 

Wyman, Buswell A (Vs steam feed 168 

Zinc, chloride or muriate of 141 



SAWS. 



[The [)re.seiit paper will not consider in <letail the (piestion ot'xaw;//*// 
nuichine^yhut will he devoted to the implement itself, the hlade or saw 
pro}K»r. Sawing machines will he thoronj^hly considennl in the writer's 
forthcoming work on Wood- Working Machinery.] 

The saw is one of the most ancient, nset'nl and familiar of tools. 
The generic term applied to a serrated dividing tool is generally under- 
stood Its applying U^ a saw for wocmI, although tin? imj)lemeut is used 
also for Ixjne, stone, metal, ice, et<-.* (There is also a lamiliar limita- 
tion to a reciprocating hand tool). The ancient Egyptians, far hack 
in the silent centuries, knew and used this tool, the material heing 
bronze, hard(*n(Ml l>v an art now lost. Th<' ( i reeks, mitstei's of many 
and far-siiiling wooden ships tor war and exploration, deified the 
inventor, who comes down to us as Talus or Perdrix. The original 
saw wjui, doul)tles<, a Hat notcln-il or jagged piece of metal like a nicked 
knife hlade, having no special form of teeth, hut used with a straight 
recipriK'ating stroke, and for either ripping or <'ro.ss cutting. It cut 
on lx)th strokes. The siiws of the stone ag(j had flakes of flint imhedded 
in a woixlen hhule and held hv melius of hitumen. The Mexi(»ans 
us(kI obsidian for saw teeth. Tin* South Sea Islandei's employ sharks' 
teeth, and the Carihs use notched shells. 



* Stone sawing, in tli(» onliniirv stMis^- ot* tlio \v<»nl. i«< noi ;*awini;, hut alnasion in :i 
narrow lino by nit>;ins of 1<xho saiul or iron •*hot,*|>nrs-<<.'<l in l»v a riH'ipnH'atint^ i)l:ult>, 
while it is also arronipIisluHl l»y diamonds sot in iixm Mado^i. Si-ralKnl **siiws" for 
india-rnl)lH.>r anil sonic of thr>se f<»r cold inm mils arc plain nnsorratcil disks, no 
more to be (f.>nsidere<l nn<ier the hearl of sjiws prnjicr than Miss PMgeworth's essay on 
Irish Balls among works on Natural HL«<tory. 
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The Kjiw is mostly aswl for converting wcxkI and other maleriuls 
from original forms, and natnrally precedes the plane and other tools, 
although it follows tlie ax. It does its work with considerable si>eed 
and accuracy. In some elaborate and highly ornamental arts it is 
nearly the only tool use<l. 

The imiK)rtance of scientific and economical timlxjrH'uttiug may be 
conceded when it is asserteil that the annual value of the wood, lumber 
and timber crop of America is a billion dollars ($1,000,000,000), or 
four times tliat of our wheat crop. The immense waste in cutting 
timber, witli the millions of axes now in use, is almost incredible. 
The tough and knotty timlxjr and chips now wasted in cutting cord 
wood might be saved by cross cutting with saws into short blocks, say 
one foot long, making good stove wood. 

It is computed tliat the saving of timl)er and time by the 8(;ientific 
use of saws would etjual the interest of the Uniteil Stiites public debt ; 
to say nothing of lightening the toil of millions of farmers. 

As we now know the saw it is either Reciprocating or Continu- 
ous in action ; the first class having a flat blade and prac^tically straight 
edge and making a plane cut ; and the latter being either 

(1) a circular rotating disk, cutting in a plane and at a right angle to 
its axis ; 

(2) cylindriady or barrel-shaixid, with a convex edge, cutting jiamllel 
to its axis ; or 

(3) a continuous riblion or band, nmning on two pulleys and mak- 
ing a plane or curved cut, with a stnught edge, parallel to their axes 
of rotation. 

There is a fourth class, or spiral saw, com|>osed of sc^gments clamjKjd 
between plates, and cuttijig a dovebiil joint ( Arnistrong\s i>atent). The 
entering segments cut like a circular saw ; subsequent segments are 
flanged — at first slightly, and gradually more and more ; these later 
s^ments have the cut of a cylinder saw. As the flange wears away 
by filing, the segments are moveil on towards the unflang<Hl end of the 
spiral. 

Between tlie lieciprocating Rectiliniear and the Continuoiis-dding 
Oui^vilinear saws may be classed the Chmn Saw ; its many varieties 
having either one or two axes, at right angles to the plane ol* cut ; cut- 
ting with either a concave, a convex, or a straight eilg(», and either 
recipro(aiting or continuous in i\(*tion. It is essentially a saw (Hmi- 
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posed of links like a chain, and is a connecting link between the two 
other classes. 

We shall consider these classes in seijuence, after having gone into 
the theory of the shape, disposition and action of saw teeth, as applied 
to the earliest, simplest and most common claKs, that with reciprocating 
rectilinear blade. 

The blade of this kind of saw is usually a thin sheet of steel, rolled 
evenly thick, having tlie teeth then cut out with a punch ; the blade 
then smithed or pressed j)erfectly j)lane or flat; ground, principally 
crosswise, to perfect the surface and reduc^e the thickness at the back ; 
the teeth then sharpened and set. 

This class of saw has more forms of teeth than any of the others. 
Its teeth are formed at greatly varying angles and made to cut either 
way or both ways ; sometimes one scries of teeth cuts in one direction 
and another in the opposite on the same blade. In the first case the 
effective or cutting stroke is either by pulling or by j)ushing. The 
carpenter\s saw of the ancient Greeks was a straight frame, with per- 
pendicular teeth, and two-handed — doubtless cutting both ways. 

The saws of all Asia do not, and those of ancient Greece did not, 
employ the thrust cut, which gives the straightest cut and the freest 
from sawdust; but cut on the back or pulling stroke. But we shall 
refer to this subject later on, and consider now the outline of the teeth. 

It is necessary to premises that the pitch of a tooth means the angle 
of the face up which the shaving ascends; not an intennly as with 
screw threads. Snmll teeth are counted in points to the inch ; those of 
large saws by the space expressed in inche^s or in parts of an inch. 

The real angle of a j)oint is found i)y subtracting its back angle from 
its front. 

The generic angle of saw teeth is 60° ; being that of an equi- 
lateral or "three-square" file. But this may be variously placed. 
Thus, in Fig. 1 D is upright, having no pitch ; G is flat, having 
plent}'. 

In the annexed table of angles and spaces the pitches are classified 
J 5° asunder. 
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The j)Cg tooth, Fig. 2, has rather more throat room than a V tooth 
(Fig. 3) of ths same M-idth and height, and less than if it were cut 
deeper, as by the dotted lines, Fig. 4. Being generally more acute 
than 60° it could not be dressed with either a three-s(iuare or a flat fik» 
if in V shap? ; as it is, a flat or " mill " file <lresses it admirably. 




Fig. 2. Peg Tooth. 




Fiij. S. V Tooth. 




Fig. 4. Veg Tooth. 



A siiw tooth has two functions— j>a/-///r/ and scrdpinr/, A slitting or 
ripping siiw for wood has the cutting edge alH)ut at a right angle to the 
fiber of the w<xxl, severing it in one phice ; the *^ throat '' of the tooth 
wedging out the piece. 

In a " croHS'Citi'^ wood-HaiL\ also, the cutting edge strikes the fibre at 
right angles to its length, but severs it on €(trh side from the main 
bcKly, before dishnlging it. 

In the slitting saw, N, Fig. 1, the " nike " is all in front, where the 
cutting duty is. In the cross cut, Jts D, the nike is on the side, for the 
same reason. 

The lengOi of tooth dei)ends largely u})on the <Iuty re(j[uired. A long 
tooth has the demerit of being weak and liable to spring ; the merit of 
giving greater clearance to the sawdust — a 8j)ecially valuable feature 
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in soft, wet or fibroiLS w(xxls. It is certain that the throat si)ai»c in 
front of each tooth mast Ixi sufficient to conUiin the dust of that tooth 
from one stroke. If (as in a short tooth) the space be not high enough, 
that quality can be gained by distance lx»t\veen the teeth. For hard 
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JFiff, rp* Gretit Front Hake, 

woods, where long teeth are inadmissible, it is Ixv^it to have short teeth, 
wide spaced. The deeiKjr the tooth tlic quicker tlie siiw wears out. 
The greater the fiK^d the d(^'j)er the du?^t clianiber re([uired, or else 
the more teeth needed. 




Fif/. 0. Showing Various Hakes of Teeth. 

Equnl Imgih of teeth is of grexit importance; as inecpiality gives the 
longest tCHJth the mcxst work and h's^^ns the duty of the saw; giving 
fewer cutting teeth and dulling them (piicker. 

WIktc the teeth are cl()s<^, the shape of the throat is of sjjCHtial 
influence. 
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As regards the tendency of teetli to spring into the work : A form 
such as Fig. 5, having great front rake, is keen but liable to spring 
in and break, especially if long and in hard wood. In Fig. 6, tooth 1 
has maximum front and minimum back rake. 2 has less hook but 
more hack rake, tending to spring the jioint down into the wood. 3 




has no front rake but considerable bac^k ; in 4 the front rake is less 
than nothing and the keenness is largely de{xjndent on the back edge. 

Fig. 7 is recommended for heavy saws for general purposes. 

This has a rake to the front of the })oint, and yet the tendency to 
spring in is compensated by the backward inclination of the whole 
tooth ; and the cutting edge is well supjK)rt<Kl. There is ample dust 




T"^ 



L- 



Fig. S. Sitrend Set. 



room ; the rounding corners give strength and immunity from crack- 
ing and prevent dust lodging. The backward inclination (as in a 
planer Uy)\) prevents spring or chatter. 

We may now consider briefly the question of Setting, or bending 
the teeth laterally, alternately to the right and left ; partly with a view 
to <leoreitsing friction and increasing clearanc!!;, and partly to inijrcjtse 
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the cutting action of the teeth, and make them cut rather than abrade. 
(The earlier nations l>ent the points of a dozen or so of adjacent teeth 
to one side, and those of the next group to the other.) 

" SiDoging^^ is another oj)eration having the same objects — giving 
clearance, preventing binding and heating, and giving increased keen- 
ness to the teeth. In this operation each tcx)th is upset or widened at 
its point so as to project l)eyond the blade at each side ; differing in 
this respect from spring setting. See Fig. 8. 

Swaging or upsetting is esjHicnally Ix^neficial for soft steels and for 
saws used in soft wood, as it condenses and hardens the metal. 

In connection with spring set must be mentioned hUIc or cross 
angle; a bevel or " fleam " given the edges and materially affecting 




Fig^ 9. Sprhiff Set atul SUle Angle, 



their sharpneas and the angle at which they receive the strain of 
work ; as also their retaining their keenness and set. 

Fig. 9 represents the magnified teeth of a ooninion hand sjiw with 
spring set. 

The front edges have a bevel which throws the strain at right angles 
to the plane of that face (as shown by the arrows). The tendency is 
to throw the tooth in the direciion of its set ; and any one tooth hav- 
ing more spring set than the others will take undue work ; will dull 
sooner and then spring axoay from its duty, K^ssening the set and caus- 
ing friction and heating. 

A tooth without fleam or side angle. Fig. 7, has no side strain, other 
than that due to the spring set. This fleam or cross angle decreas(v^ 
with the thickness of the blade ; henw* while not fit for luuivy saws 
is pn>j>er for hand saws, which, also, have a slow duty. It is Ix^tter 
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for soft w(kk1.s, wliicli are free from knots, tlian for liemlcK^k or spruoo, 
the hard knots oi' which wouhl break fleanud teeth. 

Referrinji^ to Fi^. G, t(M)tli 1 would buckle and bend if given any 
spring set ; 3, evc^n ii' excessively long, would admit of ample. 







j^j->r >r ^v^ J^^ i-nT-tj^ i^rv^vrsr^ 
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Vkiis. 10 ami 11. Kf II hole Saws, 

While the teeth remain sharj), spring set tends to increase ; when 
dull, to decrciise. 

fJven setting cannot Ik; over-rated in importance. The tendency of 
set is to come back. Hence it is sometinu^s best to first overnet, then 
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f'/V/. /V atHl /.v. fhipani'sv Sairs, 

spring back. The setting should n(»t be at a sharp angle but <m a 
nirve. 

Even Sw(i(jhi(/ is ius important as even si)ring set. A sjiw with the 
tei^th sju'cad the full width of the kerf will stand more fecsl than if 




fVf/. 14. lioynUnrs M Tooth. 

each alternate tooth Ix^ l)ent for the set. Of the fifteen saws test^^l at 
the Xati(mal S:iwing (V)ntest at Cincinnati, 1874, we Wlieve that not 
on(» was " spring set.'* 
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The smaller the saw the ^ireatcr tlic advantage of spread o 



T spniig 



The operations of sharpenbtg, setting, and swaging are described in 
detail in appendices to the present work. 

Metals, bone, and hard fine-grained woods, require small teeth with 



riE.U. Front EdjieVlKi.iihoolnglwDrulnUurMTujIbdmmltucut Id UiifunoueildeBiidtoutluioIhtT 

little or no set ; ice, and soft coarsegrained woods require them large, 
widely spaced, acute angled, an<I much set. 

Wet wood is softer and more easily cut than dry, but requires a keener 
and coarser set saw, giving greater waste. Gummy and resinous viafe- 
rials and ivory require very keen teeth and slow 8peo<l, to avoid the 



Fig. IS. Shotving f^ace occupied by M Tooth. 

dust being softener! and made adhesive — which tendency is lessened by 
greasing the blade. 

Table 1 shows the adaptability of various nhapcs and sizes of teeth 
to different work. 

As r^ards the question of pidJing or pttfihing nd, those of lis who 
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have smiled — jwrhaiw audibly — at the Jaixincsc with their Iwickward 
working saws, should I>car one thing in mind Ixsforc (^Midcmning in loto 
the pulling cut — that for keyhole or any other Hexible-bladcd saws, the 
l>ackward or pnlliug cut is the best; and our own usiigc with that 
cxasj>erating implement tlie keyhole saw, is much more lu<Iicn>iLs and 
unphiloHopbical tlian tlie pulling out of the Niplioncsc. 
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Pigs. 10 and 11* sliow the common or incorrect, and also the correct 
mode of placing tlie teeth of keyliole saws. 

The Jai)anese saws are shown in Figs. 12 and 13. 

The M tooth may be classed among those having no front rake ; 
but ingeniously arranged so as to cut upon both strokes. Upon the 
same base as the ordinary V tooth are erected, in the same line, two teeth, 
or a double tooth ; an M, in fact, with cutting edges fore and aft ; ita 
adjacent neighbor being alike M-shaiwtl and sharponctl on all edges, 
but generally both l>eveled and set opix)sitely. It may l)e said to do the 






Fig. IS. ''Lightnuiif'^ TeHh. 

same work, and have the same strength, as a tootli with no front rake; 
but in the same space arranges for a cut precisely as though the saw 
had been reversed. The M tooth is sometinuis expressal as in Fig. 14. 
As the A angle in the ordinary M would l)e difficult to keep sharp, 
and ruinous to file-(;orners, it is now furnished by Boynton with a 
gullet, making it very economical of files and ensuring keen edges. 
The M teeth, whi(^h are v(iritable cutting edgc\s, are (Hlgal on an oil- 
stone, after filing. A variation of the M tooth has its front edges 
raking backward, while it is still a double tooth; and we may style 
this the " W tooth.'' 



* Fn>in Polytechnic Review. 
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One ]ini)ortaiit feature in the coastruction of sonic lijuul rip saws 
and mill saws is that thev have coai'scr teeth at the hciel than at tlie 
point, 80 that fine teeth eoininena^ and eoars(^ ones finish tlie (Hit. 
Fine teeth eut at the outset more smoothly than coarse ones, but as 
soon as they l)ecome clogged with siiwdust they lose their efficiency to 
a great degree. As this ])artial (Jogging be(H^mes more troublesome at 
the latter end of the stroke this " increment tooth " arrangement (simi- 
lar in principle to the increment-t(X)th(xl file so favorably known) brings 
the larger teeth into play just where thiy are needed, and while obviating 
the rank tearing of troarse teeth at the commencement of the cut, 
reduces tlie amount of splintering at the bottom of the kerf. This 
arrangement also makes the saw strongest at tlu? hei*l and lightest at 
the point. See Fig. 1 9. 



\ 



JFVflr. 19. AndvewH^ Increment Toothed Mill Safr. 

The RECiPROOATiya liE(TiLiNEAU saw has manv varieties. It 
maybe 

(1) strained in a frame or sash, and guidtnl on l>oth strokes, while 
cutting on one only ; 

(2) guided at l>oth ends but not stnn'n^nl ; pnll cut : 

(3) free at one end, with pull cut ; 

(4) free at one end, push cut ; 

(5) free at one end, cutting on lM)th strokes ; 

(6) strained in a sash, guided on ImhIi strokes, and cutting on lx)tli ; 

(7) unguided at citluT end; handle at e;u*h end, and cutting on (uie 
stroke ; 

(8) unguided at (Mther end ; handle at each end, cutting on lx)th 
strokes ; 

(9) strained by a weight at one end, cutting on one stroke ; 

(10) strained by a spring at one end ; 

(11) strainiKl by a spring frame. 

The Sin(/le *SWi S<uc is now out oiMate in this country : Inking rap- 
idly superseded by the mulay and circular. A mnlav with the same 




Jtccljtroeatlng JtriMtwInff Machine, 
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[Kiwcr iippliwl will do nearly doiihlr thf ijiiuiitity of work, owing to 
ite greater liglitnt'ss an<1 sihi-*!. 

A aingli" siisli siw will iiiiiki' li">() to 2i.l0 stniki-s i>fr niiimte uik) out 




Fig. 90. MUt-Haw Tooth. 

al)out i' inuh in lianl uiiil 1 iiifli in wiJ't winkI, at eai-li :struki:. It i 
gciit'rally 5 to 9 gtmgf. 

Fig. 20 is u fonu of juill-.'^iw UkjIIi (Hoc & Co.) 
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But while the single sash saw cannot comi)ete with the eireiihir in 
speed of cut or quantity of lumber turned out, the gang sash, having 
several blades strained in one frame, has a greater collective si)eed and 
capacity ; and in the form of the " deal-frame '' used in England to 
resaw squared logs, is one of the most effec^tive of all saws ; making 
little kerf, having a high sjxied, and cutting many boards simultane- 
ously ; while gang-sawed lumber brings a higher price than that from 
circulars. 

Fig. 21 shows one of the most improveil Americjin gang sash 
machines. The sjish is 38 inches wide and contains 26 saws each 4J 
feet long and 9 inches wide, No. 14 gauge ; teeth 1^ inches from point 
to point and the same depth, swaged to cut a kerf but -^ inch wide. 
The "cant" is from 10 to 25 inches deep, the stroke 19 inches and the 
speed 225 revolutions (and (consequently full cuts) j)er minute, at a feed 
varying from | to 1 inch each cut, according to the kind of timber. 
The machine is run by a double belt 20 inches wide over a driving 
pulley 4 J feet diameter, rec|uiring an engine of 16 inches bore, 20 inches 
stroke, making 175 revolutions per minute at 60 lbs. pressure. The 
average capacity is 70 M feet of one inch lumber per day of ten hours 
— although it may be worked up to 90 M in the same time. 

Fig. 22 shoNVS a gang of Andrews increment toothed saws and the 
mode of hanging them so as to give proper " overhang." 

The gang sash re(piires lass lal>or to pnxluce 1000 feet of lumber 
than the circular does. It works best in conne(»tion with a large cir- 
cular which slabs the large logs into cants for it. The small logs had 
best be left to a small circular to saw into l)oards, scantling or other 
small timber. This gives the gang continuous work on timIxT worthy 
of it. 

A gang making 240 strokes per minute will take alnuit J to J inch 
feed per stroke in 12 inch «ints, i. e, from 1 to 3 inches per second, 
according to the timUir. The bhuU^s are, as a rule, made narrower at 
the ends than in the center. They are generally 8, 9 and 10 inches 
wide, from 10 to 1() gjuige. 

The thinnest saws possible with a fast giing are fifteen giiuge. 

The principal advantage of the gang is the extreme regularity in 
thickness of the boards it makes. 

The Miday or MiUey Sena (probably named from the German Miihl- 
adgey millsaw) (X)mes under the head of blades guideil at l>oth ends but 
unstrained. It has a pull cut and very rapid cutting s|)eed, exceeiling 
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in this resi)ei*t tlie sash saw, which by reason of the inertia of tlie 
frame is more Hniiteil in speed. Its nsc is nuiinly in the Western 
States of Ameri(^i ; and it is in its inception essc»ntially bold and Amer- 
ican. There lK»ing bnt little of tlu^ blade expose<l nnguid(Kl, its use at 
high speed is, however, (|uite safe. (See Addenda.) 

The mnlay saw for logs is generally 10 to 12 inches wide and \ inch 
thick, and making stnjkes of 20 to 24 inches at the nite of from 300 
to 400 revolutions i>er miinite, giving a <nitting sjK^ed of about 600 
feet i)er minute. 

Mulay saws, when fii'st intnKluctxl, were full j inch thi<*k. Now 
they are in use only J inch thick — but generally are No. 7 gauge or 
^ inch thick. 

The length of stroke for some log-cutting mulays 7 feet long is 28 
inches ; number of strokes 200 to 225 ]x»r minute. 

The mulay jig (Fig. 23) is ]>erhaj)s the best for soft wood. 

A " smart mulay saw " making 350 to 400 stnjkes i)er minute will 
cut ordinarily f inch hard and J inch soft W(xk1 at each stroke. 

Miilays are almost always the same width heel and i)oint. A cor- 
respondent writes : ** Some yc^ars ago, a party in Auburn, N. Y., took 
out a patent for a mulay mill that useil a tapere<l saw wider at the 
top than it was at the bottom, but it was a failure." 

Mulay gang and mill saws were formerly nuule thicker on the front 
edge than on the back ; but for some years j)ast they have; been given 
the same thickness on lx)th edges. 

The mulay scroll saw shown in Fig. 23 has a 3 inch stroke, and 
makes 1000 to 1500 revolutions per minute, n^ceiving its }>o\ver through 
a 3 inch belt on a pulley 6 inches diameter. 

The Drag Saw, as its name implies, cuts on the pulling stroke. 
It is unstrained and unguid(;d at the free end; an<l is, in fact, the 
Jajmuese hand Siiw, power driven and guide<l at the butt. Its stiffness 
is of course greater than that of a mulay of the Siimc thickness; and 
it may be made thinner for the same duty. Its use is mostly limited 
to cross cutting fellcil logs and ship timbers ; though more HM'ently 
there has been brought out by A. liansome ct (V)., Loudon, England, 
an admirable horizontal adaptation of it to felling trees. (I'^igs. K 
and L.) 

Fig. 24 shows the attachment of a large dnig saw for buttinir. 

The butting or drag saw is 7 to 8 inches wide at butt, 5 to (i 
inches at^i)oint, and 10 giiuge. 
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It ihi jj;iveii mill ui»th if iuteiidecl to be used i\s a dnig saw projHT — 
that is, cutting on the pull stroke only: hut if* intended to cut on both 
stroke's, it is given eross-<*ut tei^th. 
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J'lf/, V.>. Ih'ag Saw Tvvth for FirvivooiL 

For larnicrs' use dra^ siws are 4A to (J iW'i long, and tapereil from 
7 to 5 inches; stroke 40 to W |)er minute. In shingle mills they are 
much hwivier, and run 80 t(» 120 strokes j)er minute; are 5i to 8 feet 
long; sometimes ta|R'ring from 10 to G inches and sometimes 10 to 12 
inch(*s wide throughout. 

Dr.ig saws lor firewiMwl arc gt'iH'rally made with a t(M)th such 
as shown in Fig. 2o. When the cutting is done on the |)ull stroke, 
thiuner blades may b<' used than with double cutting saws ; but the 
latter will saw smoother, and arc us^mI in drag sawing logs for shingle 
l)olts, l)ecause it is desirable to make the e<lge> <»f shingh'S a< sm(K>th 
as possible. 
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(.^ass 4, frc<^ at one en*], and '* pu>h <iil " i> p('rlia|»> the most 
luimerous of all including principally all the \aricti<'< of car|)cnters' 
hand siiws, of both paralh'l and taper blade<, with and without backs. 

In general, the teeth arc of* ccjual size throughout the length ; but 
there is in some varieties — notably the hand-rip-siw — an incrciise in 
the size of the teeth from point to heel, referre<l to at the cl(»se of the 
remarks on saw te<th. I^ut this increas<' is not alwavs regular iuul 
graduated, but s<,>metinies a sud<len stcj). 
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This class may l)c sulxlivulwl into (a) taper saws, without frames, 
and (6) parallel saws, with l)aeks. The following table gives lengths, 
sizes and 8i)aces of teeth, etc. : 

Name. 

fHand, 

Rip, 

1 Panel, 
Compitss,* 
Keyhole,"-' 

Backed. I [;;;*;;•' 



Taper. 



I 

I 



Ivength. 


(irJlUge. 


Points U) Inch. 


2(5" 


10 




otol2 


28" to 30" 


18 


; Ilcel, 
1 Point 


3 to 5 
, () to 8 


14" to 24" 


22 to 20 




8 to 12 


10" to 20" 
7" to 9" 
6" to 18" 


10 

21 

22 to 20 












1 1 to 16 


20" to .30" 


20 to li) 




10 to 11 



Tiie rlj), hdlf rip, lunuly broken spaee^ jfanrl and Jiiu: prnwl are 
alik(» in general a|)peanince. (7A<w/ sivws are merely diminutives 
th(»re<»f. 
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The Idade is "ta]>er" in order that it may he nearly equally stifl 
throughout; for etuse in attiiehment of the handle, and to lighten it. 
This \x\\)Q.Y is either straight or mirved (see Figs. *>() and 31). 

Tlie curved taper (Fig. 31) is elaime<l by th(» makei*s to somewhat 
lighten the siiw, while lessening it^ liability to vibnite M'hen drawn 
from a cut. The "increment" tooth of the rip smw is clearly shown 
in the figure. 

The straight edge of Fig. 30 is graduated, as a rule : and the imple- 
ment also hiis a level, scratch awl, ete. 

Figs. 28 and 29 show a mode of strcngthcMiing the luindle. 

Th(^ kiblc saw and the romptufiy or lock saws, ditlering only in siz<^, 
and all used for curved line cutting, have narrow l»lades to |K»rmit 
their turning sharp (•ornei's. 

* For curvetl wiwinj^'. 
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A convenient conii>ass saw, niiulc I>y MrNi««, of Pliilatlelphia, haw 
the blade clamped in its slottetl liundle bv niean^ of a screw clani]>ing 
ferule (see Fig. ■M). 




The keyhole ov lock saw is still narrower, ft should I»e made with a 
jiull cut for tlie reasons stated, page 1 7, 

Pnmhiff saws are coarser, thicker ami keener siiws than those for 
drj' woo<l. They arc sometimes made with b:ilf ni<»on »t briar teeth 
for rapid cxwutiim. 
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Ft^. 33 and 34 show a pruning )iook attach iiioiit to n pniiitng saw. 
The pond ice saw, generally supplied with a " titli'r liandle," is 7 to 
i inolies wide at Imtt, 5 fo (J iiidicR at point, hiiiI H to 10 gaiiK*'. 





Hand sa\V3 for ice are about 24 iiiche.-^ lony:, giiiijros I(iandl8; 
toeth r^ilar cross-cut pattern, J inoli t" 1 ini-h a]>iirt iiud ile<*p, ami 
with enormous set as this material clogs gi-catly. 
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The variotis baek^il jMiralM bladed saws, known as tenon, with, car- 
case and dovetail, ai-conliiig to their ases, lia\-e tliiu and oarefully liaiii- 
inered bimles Htitfenwl with a piece of metal s]tr!infi; on. Tliey are 
much emitloyed for aocnrate work. Care slioiihl Ke taken not to spring 
tlie back bv kmx^ks. 




ih 




Fitr. -'JS shows a lian.l-savv with (h-laehahle back. 

The HmUlix m-i-cir lienil miir ha^ a IuukIIc like a file ami is usc<l lor 
cutting the slot in screw liojids. It has a thick and hard liladc. 

The ennib entlorV ,siw, sometimes (lalle*! a "stadda," is double, the 
two blatleN Wiiij; si'}Mir!iied bv pjirkinfi, ^t anv d(!sirod distance; one 
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edgo being slightly in lulvance of the iitlier so as to enter a new cut, 
wliich the othor Unii^hes. Thiw Rineing iii«! deptli are i»reser\e(l etpial. 
Seo Fig. 39. Similar saws, on a larger w-ale, hsive l>een used for cut- 
ting niicnn*c<)i)e an<l air pninp raclis. 



ItP' 




Fig. :t7. 



Fig. 42 shown an instrument designal to Imn.' ami roughen tlie 
of Imiie fragineiite without injuring the swift (tarts. Tiie tulic cjirrit 
ami j»artly cx|)osc« a stem, one side of whiuli i;* a knifo edge and th 
other a saw, ami either of which ciui lie worke<l al will. 




Fig. :tH. 

The inen-ment tooth (see |Kige 20) hats these advaiitagtt« ftir hand- 
saws: the fine teeth l)eing nsed to start the i-nt and cimi'sc <ines to 
finish, a saw will work freely and «isily. In liand-.s;iwing fli<' least 
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amount of power Is employed at the begiiuiing of the cut, but 
as the arm straightens at the elbow more i'ont: U iise<l, anil flic 
(Wii'scr teeth allow it to l>c utilized beeansc the s]kh-c iK'lween the teeth 
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do not (4(^ as readily an tlic fine teetli ilo, and tlic fino toptli do not 
catch at the Iwginning of a ciit as do («arsc foetli, 

The teeth of a liaiid .saw should \>c no truly Hind that on hiiMing it 




J-'if/. 4'2. I'roli-rtfil Rilitpitnj S»tr. 
Up to the eye and hxikinK along its edge Icngtlnvisc it sliould show a 
central gro(jve down which a needle should slide fri'ely. Sec Fig. A. 
The PHtting action «lionld lie stich that the hottoin of the kerf should 
present the ap|>car;Hicc of Kig, /{, :nul nirf that shown in Fig, C 
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F'ig. ]) shows the pn)i«'r cutting action of the teeth. 
Saws free at mic riiil axtl riiflinf/ w> both nlnikcH arc cianparatively 
rarft. The M teeth hand s;nvs and some laitting sjiws nioniite<I as 
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RIGHT. 




WRONG. 







drags, are all that we (-.ill to mind. We give (int." of lw>th herewith, 
J-'igs. 4.'J an.l 24. 
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Fig. 44 shows a larger saw of this tyjHi, to ho uso<l witli tw(» linn<Is, 
and which may also bo oonvort(Hl into a ** two-niini" saw. 

Fig. G, page '^2, sliows a large two-hanclc<l cross (rut for ono man. 

A doul)k»-e(lgod ^* universar' hand saw (Fig. 45) ha< ono side with 
M teetli for ripping and cross-f?utting and fine V tootli on tlio otlior 
side, for niitering. This saw can bo used whoro a wide bhido cainiot — 
and the handle is less liable to strain the openitorV wrist than in the 




rif/. 44. 

wise of a wi<l(i hand siiw of the ordinary pattern havino its handle at 
the upjwr corner of the blade. 

The same double-edged s«iw, with sheatli, has a pole atta('hal)le to 
its handh* for use jus a tree pruner ; the lengths being IH, IH, and 20 
inches. (See Fig. 40 ). 

Cla^M 6, straineil in a stu^h, guided at both ends and cutting on both 
strokes, is a i)e(»uliar one. W(* c^dl to mind but one re])r(sentative 
Robinson's horizontal vene<»r saw, shown at the I*aris Kxposition of 
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1878. Very peculiar incline<l guides give the blade what would cor- 
respond to overhang on each stroke, so as to give lead both ways. 

Cla^ 7 is the pit saw, practically the single sash, unguideil and 
worked by hand. The blade is from o to 8 feet long. 

Class 8 includes the *SToss-cut " - Irerpiently written ** -; cut.'' They 
vary largely in general ap|>earance and in disposition, but have always 
for their object the severing each fibre in two places. 

Thevare made double w^ wide in the <'entre as at the rnds — to stiilen 
the blade and to allow for the greater amount of wear in the ceiUre. 



Tlie "(j;ains" (tr giillcb^ in tlio cciitrt" nTt- »)f'l(;ii iiiiwli' twice a-* tlwp lu* 
thost.' at the ends, to sjive fr«[UL'nt " triimiiiiiit:," 

In general tliert; if iiiie Hct of twtli tcriiieti " Kcorern," wliioli sever 
the fihrt.'S at the sides, uikI othcre i-.ille<I " <'leanerfi," which remove the 
(Antral core or ridge, and |»low out the dnst made bv the otherf. 
CrosH cutting is like hcuriiig ;t " gain " iii si |>lanlt witli tlie edges of a 
chisel, and then witli tlic flat i-tlge rcninvinjr the severed jiortions. 




Fiff. 4(1. 

"(.'leaner leelli," " eleaivrs," lu' " |diiws," ai-e made slightly shorter 
than the cutters wiih winch they aiternale. 

In the "'I'witi ('li|.iier" (sec i-n(s) theiv arc two MV, or Coiir teeth 
toascelioii; oni' M, or twi. I.'etii, set «icli way. The mukcr <-hiinis 
that where there are hut twn tii>th (or one M) in a se<-tion, lH>th teeth 
set the -^itne way, their tendency is to dniw ton-jniLs the (mint and first 
take to Ih^ side of the kerf and drjiw or spring tl|c section over until 



o8 (illlMSHAW <)>■ -SAH'B. 

it leto go wlieii it rciK'ts, cuttiiig tlie sidtw of the kerf wavy, in this 
manner. 



In thisj (.TuM.'^ nit uuc [mir of teetli iw der.igiiei.1 tii cuuiitui-act tlie 




Fig. 49. 

apring of tlie oilier, keejiin^ the Heetion straiglit and iiiis|)ruiig. Jt is 
also claimed that wlioii ii section has Itiit two tct-tii it amnot In; as Mtitt 
as with four. 

The cleaner te<;tli of the " Twin (.'lip|ier " (see Fig. ■■>ll) are made hy 
simply etitting out the iiLside section of two teeth, a-i shown hy the <lot- 




Fiff. no. Twin Clipper, Hhoiviiiy t'lituieyn. 

t«l lines in tlieciU — loavhigtivosetnofenttiiig teeth iirseorers l«;tween 
eaeh pair of elcurers, whioli are ahoiit ^ inch Iwlow tlie.'ie la-^t. 

The tectli of solid eross cuts are diflieult to keej) of jiroper length 
and sliape. The saw re<inires frequent gumming, and in this [)n)cos.s 
!.t frc(|uently brok<'n or sprung nud kinke<l, and then, unlt^sH ham- 
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iiRTtil ami straijrlit<'ncd l>v a skillinl hand, will Im' sun* to trivt' tnuibh* 
by runiiin^r lianl an<l ."^tickinj]: in tlic l()»r. Th^* jM-rtorateil cniss out 
av<»i<ls jrniMinin^r, and the teeth are i^asily ke|>t just ri^rht. 

Fijr. »')1 i^ Andrews' ** Climax'' ; Fi<r. •^)-, l>i>ston's '*(Jreat Amer- 
ican." Fi'j'. "».**> i- tlic well known "Tuttle" t<M»th. Fii:". o4 sIkjws a 
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<T(K<s (Mil, in wliirji tih' iiotf'h ofcach M i< tnllowed l»y |H'rtnratinn>, a> 
also arr the larj-cr Linll''t> Ix'twiM-n the Ms and the N\ >. X'arions styles 
of er«»ss cuts an* -ln■^^■il. 
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T!ie Weiffht Strained S"w lias only 'Hie application— to ice cut- 
ting. The liliitUi is Kiouiitwl vcrtifiilly in a frame on a kIwI and in 
kept taut by a weight susjmjihIciI in the wiiUt to tlie lower <!ii(l, Arc- 
tic explorers us<' tlii;' .-^nv for <-nllin^ their whi|Ki out of iee floes ; and 
it has Ijeen nsiil for Iieavy ice-nittin^r f'"' i-onimenial ptirpiwi^. 





The Uprhui Slmuu^l S<ur, <:,i\u 
Fret or Seroll .Saw, lias a jnill ciif only ; tlir return lieinf,' eficcte<l liy 
the same nieanj; that keeps it stniiiicd. It is li[rlit rininiiif; and gene- 
rally used for cutting out line enrved or seroll work ; although of late 
years the band aiw is superceding it for outi^ide work. 
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Jig sawing really divides itself into two branches — sawing in irr^u- 
lar shapes on the outside of a piece of material, and the same process 
on the inside, known as fretwork. 

The short and readily detachable blades of the strained jig saw can 
be 60 quickly withdrawn from one cut and inserted in another starling 
hole that the band saw has no chance to enter the iield of fret work. 



Fig. 110. Feather Edged Back. 

It may be said to hnve influenced American architecture, which 
seems largely to have been arranged so as to give every opportunity 
possible, from creat and barge board to porch and railing, for the dis- 
play of scroll sawing. 




Fig. 67. " Fleetwood " Fret Saw, 



Scroll-sawing blades are from 8 to 24 inches long and 13 to 16 
gauge. 

We may only notice that most makers grind their jig saw blades at 
the back, to avoid all error of setting, while Andrews grinds to a 
feather edge (Fig. 66). 
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The larger sizes necessitate a blower to keep the kerf free frora dust 
and enable the workmen to see the lines of the i>attern. 
Fig. 67 and 68 show small fret saMrs of a familiar type.* 




Buck Saw Bladet. 

The " Fleetwood No. 3 " fret saw runw about 700 to 800 cutting 
strokea per minute. Faster speed is apt to heat the saw and bum the 
wood. Routers sometimes use a double-edged blade. 
•Trump Bros., Wilminglon, Del. 
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We hear of round saws for scroll work, but have not yet seen them. 

The Buck Saw, w Wood Saw, is a familiar implement. It is made 
with the ordinary inclined V or hand saw tooth, and also with the 
double cutting M ; the latter far superior. 
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Strainiiig Rods for Buck Saw Frames, 

Several American styles of the implement complete, of the blades 
and of the "straining rods." arc shown herewith. American use has 
discarded the stick and twisted cord strainer. 




Fig. 69. Andrews^ Steel Sj^rinnf Bucksaw, 




Fig, 70* Andrews^ Bucksaw— Wood Frame , Steel Spring. 

In frames, recent improvements enable a much larger log to be 
taken in. Figs. 69 and 70 show Andrews' frames, where the straining 
is accomplished by a steel spring comprising a part or the whole 
frame. 

Web saws \ inch and narrower have wide ends, in order to give 
strength at the holes. 
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The Circular Saw. During all the centuries which witnessed 
the birth and rise, the haughty supremacy and the fall of nations in 
successive turns, no important change was made for the better in 
the manufacture of saws, until, in 1790, a device was brought 
out by Brunei, by whicJi cutting should be continuous. In other 
words, the application of the rotary principle to power-driven saws 
was given practically to the world.* While the circular saw was first 
practically used in Holland, its develoj)ment is due to p]ngland and 
America — especially the latter. 

The circular or " buzz " saw, not having inertia to overcome in 
revolving, has a higher cutting s{)eed of teeth than the reciprocating, 
besides this advantiige of continuous cutting. 

It is made with solid and with removable teeth. We shall consider 
the solid-toothed variety first. 

Fig. 73. Eight-toothed n'eatherboard Suir. 

(From HolzapHel, \^AiS.) 




It (insists, in its applicjition to wcxxl cutting, of a (urcular disk of 
steel, rolled to even gage, and then generally ground thinner either 
in the center or at the rim, after the teeth are cut.f 

As a general thing, the teeth of circular saws are more distant, more 
inclined, and more set, than those of rectilineiir. But their action may 
be referred to the tangent of the circle at each tooth, just as in straight 
saws to tlie line of the blade. 

The teeth are more distant, l)ecaiLse their great vel<K'ity makes their 
effect almost continuous. In one variety ased for cutting feather-edged 
or weather boards and taking a very deep, wide cut, this is carried to 
an extreme — there being but eight sectional teeth (see Fig. 75). Few- 
ness of teeth gives the necessary increased throat r(K)m for sawdust. 

Their teeth are more inclined because they have additional power 
by reason of their great velocity, and hence ciui stand the extra front 
rake. 



* The circular saw appears in a British patent of Miller, Mo. 1152 of 1771. The 
full text may be found in Richards' work on Wood Working Machines, page 6. 
t See Appendix I for Manu£Eu;ture of Circular Saws. 
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They are more set to nmke a wider kerf, re<iiiire(l by nsison of 
the waving and ivabbling at liigh sin^tls of the disk, which cannot 
of course, even if perfectly Iiomogeneoiis and true, and tinalt^ixnl by 
lieat, be kept as rigid as a stniinetl straigiit blade.* 

Tlie circular saw is ea'iiiy run, and at a Iiijjh speal. But it re<iuires 
continuous attendance, tlie work being so rapidly done us to be in the 



oi«rator's lian<ls nearly all the time. 




* Something iKirliy uiiaweriiig the purpose of slniniiig i- 
piides" of large circular saws. Sec Fig. 70. 
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Circular saws ordinarily run 9000 to 10,000 feet j)er minut-e, or 
200 times as fast as a ])ush cut hand saw, which makes about 100 feet 
per minute, cutting only half the time. 

We may say for saws 12 inches diameter, 3000 revolutions per 
mmute; 2 feet diameter, 1500 revolutions; 3 faQty 1000 revolutions; 
4 feet, 750 revolutions; 5 feet, GOO revolutions. 

Shingle and some other saws, either rivet(id to a cast iron collar or 
very thick at centre and thin at rim, may he run with safety at a 
greiiter speed. Shingle saws are tapered to 14 or 15 gauge, and run 
from 30 to 48 inches in diameter. We give herewith a 

Tahlk of Spekd fou Circulau Saws. 

Kev. \mT Mill* 

870 
840 
800 
750 
725 
700 
675 
650 
625 
600 
575 
550 
545 
529 
514 
500 

Richards, in his '^ Operator's Handbook,'' gives the following speeds 
for circulars : 



Size of Saw. 


Kov. i>c'r Mill. 


Si /A", of Saw. 


« in. 


4500 


42 in. 


10 in. . 


. 3600 


44 in. 


12 in. 


3000 


46 in. 


14 in. . 


. 2585 


48 in. . 


16 in. 


2222 


50 in. 


18 in. . 


. 2000 


52 in. 


20 in. 


1800 


54 in. 


22 in. . 


1()3(> 


56 in. 


24 in. 


1500 


5.S in. 


26 in. . 


. 1384 


60 in. 


28 in. 


1285 


62 in. 


30 in. . 


. 1200 


61 in. 


.•}2 in. 


1125 


(U) in. 


;M in. . 


1058 


iy^ in. 


36 in. 


1000 


ii) m. 


38 in. . 


1)50 


72 in. 


40 in. 


900 





Diaiii. 


36 


inches, 


30 


• 


25 


ii 


20 


• 


15 


a 


10 


ii 

• 



K. P. M. 

1500 


rcriplHTul V<'1<Mity. 
F«H«t IHT mill. 

14,100 


isoo 


14,100 


2100 


13,700 


2400 


1 2,500 


2700 


10,600 


3000 


7,000 
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For shingle making the circular saw is sometimes run horizontally, 
as illustrated in Fig. 78, which shows the largest shingle machine in 
the world. 

A shingle saw should be re-ground as soon as it wears down to 14 
gauge, as the thinner the saw used the more profit. It does not pay 
to cut timber into sawdust instead of shingles. 

Simonds 36-inch shingle saws (said to Ix; not hammered) make 
from 1925 turns per minute, and 116 clips, to 2200 revolutions. 

The circular saw should not be used on work thicker than one-third 
the saw diameter. A 20-inch square " cant " or log would nec;essitate 
a 60-inch circular saw, which may be ^^ inch thick and make a kerf of 
■^^ inch. But some economy of kerf and hence of time, power and 
material is gained by the " double circular" mill, having two smaller 
circulars rotating in the stmie direction, one cutting from the top, the 
other from the bottom of the log, in the same plane — one slightly in 
advance of the other (see Figs. 79 and 80). 

\ :...-Z..^r7_t._/ rig. 79. " Double '' Circular Saws. 

^ 

Thus the 20-ineh log idted above could be worked by two 30-inch 
circulars -^ inch thick, and cutting only |-J inch kerf. In general, the 
top saw is smaller than the bottom one, the lower one, after successive 
reductions of diameter by sharpening, being moved to the top mandrel. 

In California, redwood logs ten feet in diameter are sawed with 
three 62" vertical circulars, one above the other, in connection with a 
small horizontiil circular which divides the board in the line of the 
arbor of the middle saw. The two lower ones cut 58 inches between 
them, and the u[)per one takes 29 inches. 

In the choice of velocity and teeth of circular saws, there must be 
taken into consideration the hardness and grain of the material to be 
cut ; its greater or less free<lom from moisture, from gummy or resin- 
ous matters, and from spikes; also its size and the degree of smooth- 
ness required in the surfaces left. The harder the wood the smaller 
and more upright should be the teeth, and the less their velocity and 
the rate of sawing. 
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Fig. 81 shows the circular saw solid tootli for soft wimkI; Fig. 82 
for hanl wood.. 

In cutting lengthwise with the fibras (slitting, ripping), the teeth 
should be coarse and inclined, and the speed moderate, so as to cut 
rather than abrade ; as fine sawdust takes more iK)wer to make it than 
coarse. 

Cutting across grain (crossH'utting, crossing) re<[uires finer an<l more 
upright teeth and greater vehx'ity than in the last case, so that each 
fibre may be rather ciU by successive tiK?th than torn by only one. 

They should be as hooking as they will bear, excerpt for lath siiws, 
where the stuff is fed by the saw under the arlxjr, and for side cutting 
shingle saws, where this would cause too fast sihkxI. 




ptniPfmA^. 




rig. 81. rov Soft Uooil. 
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82. For Hard Wood. 



The more incline<l a circular-sjiw tooth is the easier it cuts. With 
less rake, however, the cut is smoother. 

The teeth of the " circular " meet the fibres at varying angles. The 
fibres at the top of the " «int ^' are met at a very acute angle ; those at 
the bottom at almost a right angle. (Fig. K,) It follows that the 
first are cut to the best advantage, and that narrow cuts — tliat is, those 
of medium height of cut — are sawed less economiciilly than thicrk 
ones, the jxjsition of the tiible lx?ing the sjime. 

Theoreticidly s[xiaking, to effect the greatest economy in cutting, the 
tiible or carriage should be kept high up, so that the cant should Ixj Jis 
nesirly as j>ossible tiingential to the disk. 

Figs. N, O, P show teeth made to various tangents. 
5 
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J'lff. K, Action of Tojp ami liottom Teeth of Circular iktivs 

Compared. 

For pine, spniw and licinlodv the twtli should be (^ut to a tangent 
t4) a circle half the Siiw diameter. 





iiu. v. 
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X 





._ _i L 

Fig. <K 



The old *^ Barber " }»atent tooth had tli<' under side concaved out, 
and cut very swet^tly. The Rnierson insertiMJ txK)th of the present day 
has tliis same feiiture. 
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Tin* K.m>wli*s t<M)th lor circiilai's (Fig. Hi)) had its l)ack slightly n*- 
lioviMl — wliich rwilly anuuuitod to having the i>oiut slightly uptiiriu^l. 
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'V\\v (rridli'v t<M>th for circular siiws, shown in Fig. S.'), as in order 
for work, hits both s})ring and spread set. Hy nsc it Un^onKs worn 
and roundc<l, as in Fig. 84. For light power and tough siiwing it is 
siu<l to do well. Its cutting jK)int must 1k' ke})t up njuarc and full, as 
when rounded an<l dull (Fig. H4) it takes m<>re j>ower and turns out 
jMM)rer lumber. It should he filed almost exclusively on tin* under 
side (a.s should any other tooth.) 

An armngeuKMit of circular saw teeth, which is a development of the 
increment tooth r<*ferre<l t<» under the head of teeth, h:us s<'ctions of t.h<; 
periphery arningi'd with increasing spa<'e<l t<vth — the inventor claim- 
ing sniootlH'r cutting with le<s consumption of power. He states that 
at Cin(Mnnati a 7 gaug<', ')i\ inch, variable spact^l circular used from 7 
to 20 HP less than any other of the same thickniss. (See Fig. 8o.) 

Th(» points o/i/// of circulai* saw t<H*th shouhl tou(^h the lumln^r. They 
>houId be /tV'y>/ sharp by constant filinir, and set l)y s})ringing and 
swaging, so as to clear the blades. 

The American tendencv is towanN cxti'a thin siiws, il*^ luml)er 
l>ecom(s more and mon- valuable. 'I'hev an* now made to i)\ inches 
diameter, as thin a< N'o. 12 gauge al rim and 1 1 at centre ; GO to 72 
inches diameter. No. 10 at rim and !) at centre. In extra thin sjiws 
it is ne<'(\ss;iry to \\<(\ a larger number of t<'eth than in thicker ono. 
Kvery ^^.- inch siv<'<l in the width of saw kerf sav(»s 1()00 feet of lum- 
l>er in everv HI M siwcsl. 

A circular sjiw has a great amount of dit^icult work to do, nipi<lly. 
It is something more than a hani stwl disk. It must keep its |>ositir»u 
and work well when in rapid rotation and doing haixl duty. 
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There is little real difficulty in making a "circular" with almost 
any kind of tooth, that will run well when new ; but the steady use 
and (MMistant chanj^in^ of the teeth for months are sure to ]M.>int out 
all their defects. 




Jbl{f. 85. Andrews^ Increment Toothed Circular. 

Hard circular plates heat easier than soft, and dry luml)er causes 
greater heiiting than wet. 

A tajKir circular will stand a higher speeil than an even gauge or 
one ground thinnest in the (*entre, jus there is less weight at the rim 
and consetiuently less centrifugal force. 




Fig. S6. Knmvlrs^ Tooth. 

As a slight offset to the advantiigc that rim tai>ering gives a circular, 
there is this : that as the saw gets smaller it gets proportionately thicker, 
when it dots not iu»c<l a.s gr«it a thickness to keep it stif!'. 

Veiwer-eHitiuff circular saws are employed for making veiUHii's or 
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very thin plates, generally of valuable woods,* They mv designedly 
thinner at tlie edge tlian in the center, as tlie slieet removed readily 
l>euds aside. They are either solid or segmented. The edge lunst nm 
exi'<^'(lin}rly true, and the teeth l>e sharp tim\ very I'iiintiy set. TIk- se;/- 




Piff. S7. StnnU Srifiiiruletl (Jlrcttftii: 

niente are fniin 5 to 10 g!iug«, and are 12 inches in disirneter, 

A smaller segmental saw is shown in Fig. 87 ; a segment foi- largei- 

saws is shown in Fig. 88 ; and a veneer sawing maehine in Fig. 89. 
While circular saws for wood can be ma<le up to 80 and 1(X) im-lifs 

<lianieter, there are also sm.iller "circulars" used for mucIi work as 




^^^1^^ 



<;utting notches in telescopes and in screw heads, slits of bat's-wing giis 
burners, etc. The teeth of these last are sometimes serrated with a 

•Knife .. „, „ _. - 

grained and pliant wcioiIm, oh llondi 
brittle grain, bhcIi an ruaewc 
on removal, and lins a ilisiKi 



Iff macliinert for this purpose Bllxwor well enongh for ntraighl 






_ . , _ ._ ___ mahogany, 

rosewood — an in the 1bh( case tlie vent'cr cii 

to Rplit and liecnniK ])erviiiii>i to gln< 



wciodM, OH tlondnrat^ niaiiogany, Imt 

i — an in the 1bh( case the vent'cr I'lirU up 



ular, harfli ii,._ 
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screw cutter or tap, as in making the teeth of a worm-wheel. Perhaps 
the finest circular saws made are those for slitting the nibs of gold 
pens. The exact size of one is shown in Fig. 90. It is -j^'^ thick, and 
makes 4000 revolutions per minute. The cut is engraved by using as 
a transfer the saw itself, kindly loaned by Mr. Eberhard Falxjr, of 
New York. 




JFig.91. 

Fig. 91 shows various forms of solid and inserted circular-saw teeth, 
arranged thiLS by the Disstons for the convenience of (customers in 
ordering. 

Referring to the nunilx?rs on this figure, Nos. 1, 2, 3 and 5 are for 
cross cutting; Nos. 6, 8, 11, 12, 13 and 14 for ripping; No. 4 for 
either. No. 8 is iisal for hard wood. Nos. 11 and 14 are the most 
commonly uschI in Amori(ui. 
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A tiny saw, diffioult to cljursify, is Fig. 05, wliich ha« two cutting 
txlgcs^, one of which is ji rcH-iiprociiting circular sjiw. Fig. 9H shows a sur- 
gical cin'uhir saw workcnl Uy a thumb lever, f/, and connwting nxls 6, c. 

Mr. Wni.. McXici'o giv(?s the loUowiiig data con«»rning circu- 
lars: For sawing foaf nuf/ar, the* t^M'th arc \/-sha|H:Hl, one-half inch 
a|Kirt, gsuige No. 10, with gre^U j^i't, A M ineh sugjir sjiw runs only 
al>out *i(K) revolutions or less For intrtf xhr tv'eth arc \/-sha|)ed, 
22 points U) eaeh inch, with no srt. TIk'sc eirenlars are 2 to 10 
inches diameter, and (»i* from 10 In 22 gauge. Far hone a 9.} inch 
sjiw has 100 teeth, '' haiidsjiw'- slyl<; in uutline (vertiejd front). The 
plate is 22 gauge, and an additional .Aj ineh set is given. For iron 
the handsaw t4X)th is usimI, with no >et ; spa<'e, 12 points; a I in<*h saw 
of 14 to 22 giuige runs 150 revolutions. 

\ 
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Fig. 95. Bone Saw. l'if/.96. Surf/icaf Circular. Driven hy Thumb-lever. 

For cnUinf/ ojf^ hot or cohl iron Disstons Siiy "A 44 inch sjiw \ inch 
thick, with jK^g teeth, J ineh sj)aee, should have a high nite of s|khm1, 
say 15,000 feet per miinne, rim motion. These siiws are made of very 
mild steel, not hardened or tempere<l. For ch'nn rtiffinr/ in cold 
metal highly tempered sjiws are us(h1, with front or eutting 
wlge of teeth on a line with the center, and the mmdx?r of 
teeth (!ornjs})onding somewhat to the amonnt of work to l>e feil 
on the saw at each revolution. Such saws are run at low sikkhI 
for steel aiul wrought iron, say 1-^0 to J.V) feet per minute, rim motion, 
and should 1k» run in a solution of soap, oil and water. For nojler 
tnetal a higher nite oi' simmiI is reipn'red. A large pro|>ortion 
of iron cutting is tlrme by fricli«)n disks, running at a very high 
rate of s|)e<;d, say \\\y to 20,0<M) i\^t \Hiv minute, rim motion.'' 

Richardson Bros. s;iy that circulars for wronffhf iron should have a 
speed of about 150 linear feet i)er minute; for cant or mnlleable iroUy 
one-fourth fiuster, or sjiy lOO {{}{}{ per minute. For white or Britannia 
inetal^ one-fifth the s|hhh1 recpiired i'or wocxl (s;iy 1800 fiHit per minute), 
but a larger tooth than for iron. Vk\v hrass^ :is fast again as for iron 
— say oOO to *)75 Iim*! \H*r minute. 
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As reganls the question of few or many teeth for Wood cutting, opin- 
ions differ, and yet |>erhai>s without cause. The writer inclines to the 
belief that while the fewer the tcreth the higher the feed cai)able per 
tooth, and the more chisel-like the action of the t(»eth, — yet there are 
cases where by rejtson of light |>ower and hard cut more teeth are neces- 
sary. Certainly thin saws re(|uii*e the most teeth ; or, to put it the 
other wry, increjtsing the numl)er of teeth enables the use of a thinner 
saw and less power. Fineness of tt^cth also gives smoothness of lum- 
l>er, jis they are stiffer and less likely to leiid into the wo(k1, and the 
saw marks are closer together than with coai'se teeth. 

In some i>arts of our Southern Stjitos where formerly a 56 inch cir- 
cular had but 2f) to 28 tci^th, now there may 1h» found a very large 
proportion of 56 in(^h disks with 56 teeth. 

The fewest numlx^r of teeth w(i know of in a rotiiting saw is iwo ; 
there l)eing simply two long arms with a central hub, revolving on an 
arlK)r, and (chiseling their w-av ([uietly and slowly through a log. This 
(»uld hardly be termtd a "circMilar saw,'' being rather a rotating 
chisel, and as nuu^h like tlu^ Dani(»ls ]>lan('r nsed in car sho|)s as like a 
circular saw. 

The following table gives the avenige diameters and thickneases of 
circular saws, with size of mandrel holes : 
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(Ill Appendix X, tin; giiugiw are ^iven ti-nnsl;itc<l into iV 
and also into tliirty-ffH^mds of an incli.) 

In times yuvst tlic ffriiwling priK^uss ivas .<<} ililticnlt ami i-x] 
tliat tin- Hat ".iivtilar" was fitiisJird -m the loi,' ^id.- .mlv. N..' 
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Fi». il 

luanv niakcii4 )j;ive llic .-nime 

Kill (f>nM'iiiii-iitI_v lie iiMil either ri^li 

A variety of'tlic eireidar ,-:iw is the <r,^hM eiii^ular. ii.-ed 
iMviding material in a rijrlil lin.-. l.nt I'm- rutting t.ut li.;vel 
(lisliH, a-s lian-el lieaiis. Its aeli.in (litis e..mes in lw(weeii ili 
i-in;iikr and that of tin; eylimlir siw. 

( 'oneavi; sawri run alwmt the t'cillinvinj; diainelei-s and gan;;<> : 
(! ineh. . 18 triiiif-'e. I2in.-li, . [."i^rjiii;!.' 
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Figs. !)S and 93 fl 
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nd '■ li.ft-han<le<r' si« 



clearly to n^^uire no other exjilanaiion. 

Tiutrrfed-tooihi'jl circular natrg, the use of \vhieh is ali-eady 
rajiidly oxtendinj;, have Ibe i'ollowiiig advaiiiag«'s over fulid ; 



itri.-ientiy 
lai^ and 
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The teeth being drop-foiled, from bar steel, are regular in size and 

stiape, and of better material than is (xwsible to use for the whole saw. 

The teeth arc cajiablc of having more and l>etter shajKxl tliroat — a 




Fig. 98. "Might Banded.^' 




Fig, 99. " Tjefl Hatul&l." 

special advantage for poarse feeds, and for soft, wet and iibrous woods. 
They cut so luucli sniwther Iinnljer that tlicv are frcijnontly sicken 
of a** " planer-bits." 
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Tliey eftwt a greiit saving in time and filis and hladiv, over gum- 
ming and sliaq)ening ; tliey also avoid lessoning the ea|>acity of the 
saw by the reduction in diameter ('onse([uent on filing the solid saw.* 
The widely-oi)eniting and sueeessful use of emerj- wheels is, however, 
lessening this advantage. 

The time of the mill lost while the solid t<K)th siiw is l)eing rc-gul- 
leted is imi)ortant in new countries and in hn-iitions far from the saw 
factory — as New Z(^dan<l. 

With a few thousand little ** hits," costing three cents eiich, a New 
Zealand or far Canadian siiwyer is indepci^lcnt of nn'shai)s, even with 
the knottiest wo(h1. 

There is an avoidance <^f the necessity of rejul justing and aligning 

*CosT OF Running Pj.anek-toothp:!) Saws, as (omtaked wjtii Solid-toothed 
Saws. — Messrs. Emerson Smith <& Co. j^ive the following calculations: 

''The average size of lK)ar(l circular saws is ahout oO inches in diameter, so that 
we will base our calculations on that size. 

** Circular saw mills vary in capacity from oOOO to 4U,(K)0 feet of lumber per day, 
10,000 feet being about the average. 

"Starting with a new 56 inch saw, at lU,n(M) feet per day, we will base our calcula- 
tions on sawing 1,000,CX)<) feet in 1<>0 working days, or about four months. 

Cost of 56 inch solid saw, present price list $117 00 

One hour per day for filer, KM) days, thirty cents i>er hour 30 00 

" In order to retluce the size of a oO to a 'A inch saw, a strij) of tem)>ered steel, 14 
feet in length, 1 inch in width, and the thickness of the .<aw, must be filed into fine 
dust Beside", time is spent in spreading nnd sotting the teeth and in rounding the 
saw. 

1 dozen 14 in. mill files, per month, at $9 per doz $36 00 

(lumming and straightening once in "2 months, >ay 15 00 

Average cost of transporting to saw maker, say 6 00 

Reduction in size of saw, say 2 inches, leaving the saw at the end of 4 months 

54 inches in diameter, present price list, S%, reducticm in value 21 00 

"The above calculation only estimate'* the reduction in the size of the saw at one- 
fiftieth of an inch i>er day. If the saw is kept gummed ^lown with a file, the cost of 
files and filing will be much greater than this estimate. If a gummcr of any kind be 
used, add cost of the machine, wear of t(H)ls, wheels, etc., and the owner will find the 
cost more than the estimate of sending it to a saw maker. 

Cost of mill standing idle, say half hour per day, in filing and putting saw 
in order so that the owner has lost the sawing of 500 feet of lumber ix?r 
day, at $2 i^er 1000 cost of sawing for KM) days $100 00 

Total cost S325 00 

Cost of planer, saw and 1000 bits 200 00 

Di (Terence in favor of Planer Saw 125 00 



7il 



till' siw (HI tlu' iiinixln}] in the case wliori; !i s|ini'i' saw ciiuhlfs ilu' siiw- 
\cr to ruive the othenvisc inevitable stopiKijre "f tlie mill in the (•»>■*.' "i" 
;i tiM)th hrcokiiijr. 

The »]Kieiiig, set, anil ^liupe of tlie inseilitl lirtli is l>etter tliiui (lie 
iivenipn; sawyer wonlil nitiiiitaiii even witli the "giiiile lilies" niiirketl 
in the disk liv scmic eiiteij>iisinjr niakei-s. (S<i! Fig. 10(1.) 




Fig. too. ShoiHuff OuMe XAuen. 



J[eii I'jiiiaMe of imttinj: rtiliil siws in onler aix; verv sciiri-*'. Itnt in 
many mill- are to lw> foniid men ivhn aiv fiito«], valiiaMe sawyers, iiml 
niiilcrstand tnrniiifr ont hnnher to tlio W-si. a<lviint;ige, 1>iil who are 
|)o..r filei-s. The iiiserl.il tciotli make.s their skill availiiWe. 

The |ikite ol' a siw is iiotliinc hiit a liaiirllo cjirryiiij!; the tet-th. ami 
is strained Iiy the ns-- of <lnll teeth. Thn insei-tiil te<'tti i-.iii l>e ke|»t 
sharp !Uid hencT Mrain ihu phite \ws. 
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Tliu cutting i>i)iiib' wr siw bit)* being slm]K-<i aii<l .<liar|H'iKtI wliilr 
imt (if the silw, (3in, ii' it be tlio sawyer's faiicy, \w. iiiiuie i-linlitly 
nimuvwl iHi the luitler siilo, thus presenliug lull |m)iiiiti(rnl i-ornerpi 
a little ill iulvatice <jf the cutting cciitre; and in tiuisctiiictiiv nJ' the 
eiiriiers <il' all twth wearing faster lliau the (Viitres tlie ^■|ijii'ate teetli 
will (1<> iiiiiri! work wit)i one ilresKiug, than solid teeth, wiiieli ant tiled 
111- (Inwsed sijiiare. Fig. H)l> shows their (iivt state ami mode of 




Fif/. KMI. t'arioUM ftmilltiotiK »/ T/vtli. 

They represent a lii|i view of ihe [Hiinl.- of teetli in vart- 
iiiapi's. If the JHiint of a tooth gitt into the shaiK' of A m- any 
inx^uhir shaiM, it sliuuM tirst Ite s(|ii:<i-e<l and tiled u|> inln a 
[ir shajK', so that then' will Ik.' an <'<|nal anionnt »{' metal on i-iurh 

pi-iier. if a tooth hises a eorner like that of l{. tin- oj.jKisite tinier 




• I'hitifi- Hit." 



aiiiM'jirjin<s' of ('; ^ 
ro|K-rsha|K'Iike K. 



Fifl. //.>. Kmet-Mnrx 

>h..nld l«'til.'<lotr^o as to have the 
shape like I), linn hring it into a p 
luid I'Hith, having t<H> inneh metal 

the !^liu|ic iif (■ iM'fore it will s|in!!ul piv>iKTly. 

II gii iV far in k<>epiug a good insc-rteil tixith j 

solid siw. 



I'ajre i( nit.. 
A is also a 
nsl Im- tih-d 
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An insortcil-tootheil saw can have hard or soft tc^th at will, Tor 
varying kinds of lumber. 

The Emerson bits are tempered to scratch glass, and weigh one- 
sixth ounce each. 

The various items of power-saving by reason of keenness of cut 
and narrowness of kerf, are the same as are fully laid down on another 
imge. 

Inserted saw teeth came into use about 1840, the teeth being placeil 
in rectangular sockets and held in place by a V tongue and groove. 
The rectangular sockets have been largely discanled for curv^cd, as 
giving less liability to crack. 

The following figures from the Albion Mill on our West Coast, 
show the performance of the Hoe chisel bit saw : See Fig. 107. 

No. days. Feet Board Measure. 

November, 26, ... . 859,407 

December, 23, . . . . 798,274 

January, 26, ... . 866,992 

Febmary, 25, . . . . 852,818 

March, 25, ... . 962,537 

April, 26, . . . . 934,337 

May, 10, ... . 387,019 



162, .... 5,661,385 

Number of bits used in the work, 4000 in all. 

The bits are run in the Albion Mill as follows : Starting in the 
morning, with new teeth, on 4 inch feed, in hard pine or red-wo<Kl 
until noon. Then a set of new teeth run until night. At night the 
watchman puts in the next set. The dulled teeth are sharpened twice 
for the bottom saw and are then worked in the top saw. 

The "Brooke" tooth saw is shown so clearly in Fig. 108 as to 
require no s|)ecial explanation. 

Fig. 109 shows the cutting action of an inserted toothed saw. The 
type shown is one of those made by the Americjin Saw Company. 

Fig. 110 shows the " movable tooth" of the American Saw Company. 

Fig. Ill shows a " perforated " inserted tooth made by the last- 
named makers. 

Inserted toothed saws are made from 13 to 6 gauge and from 12 to 
72 inches in diameter, the smaller sizes being useil for edgers and gangs. 
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Frnin *' KniglitV Ainmcan Mrclianiciil Dit'tioiiary "* W(» take the 
ann('X<'(l foiicis*' r('])n*s<'ntalion of various; iii«Ttal)l(? teeth : 



u. Kraiisrr. 
h. C/<»ls<'ii. 

(L ('leiiisnn. 
f. Li[)j)in('<)tt. 
/. Spauldinu. 
</. Enu'isoii. 
h. Ncalc. 

/. EllUTSnn. 

j, Jirowii. 
A-. Clenison. 
/. Woodrutr. 
7/1. P^iiierson. 
n, Disston. 
o. Sho<iinakrr. 
p. Emerson. 
(J, Einersmi. 
/•. EinersMii. 
s. Disstoii. 
t, Disston. 
a. IIcH'. 
r. Stningi'. 
w, Huniplm V. 
T, Miller. 
}/. Disston. 
z. Miller. 




The most reniarkabh' siiwing of which w»' have any rc^rord WJW 
(lone in SepUimbcr, 1H71^ in tin* mill of Mrssrs. Chapin iSi Karlnir, 
Bay City, Mich., with a *' Lnnihcrman's Clipp^'r** (insert<Ml txKith) 
saw made l>y Emerson, Smith tV Co., of Beaver Falls, Pa., and run 
by A. (t. Mc(N>y. There were made ninet«M'n cuts, each 1<) feet long 



* lloughtuii, ()^g<nhl vV Co. 
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ami 2.'J iiiclii's wide <>v (If<'|i, in im<i viinttti- of tiiiu'. Matoriul, wliitc 
[t'lm-. Tlic s;nv v,:\s 72 iiiclus ilijiriu-lir ; N'n. li ir-i'ifl'' !i' •■cntri', 7 at 
rim, ami «jiitiiiiiiiig ~2 iiiUinfr Uflh. Tl niii at tlii- nilf nf (>5*) rovo- 
lutioiiis, or alxmt 12,250 I'cft |kt iiiiiiiiti- (ovur two mik-sl) ami cut 12 
indite at each rcvolutum. Tliis extraoiiiiniiry iitto of i\w\ was eiTectwI 
Ijy stoain ; i. e., a stuaiii fvlimler, :iM iit-t Iniijr, jiini 7J ini'lics <liainet<.'r, 
lias its piston attai-licd to tlic carviafi^' so that n loji; Hi itvt long was 
fonxxl tliroiigh its fiitiit' Iftijrtli in a tiiflf over (>nu h-ciukI — instantly 
the stroke Iwing rtvoi'snl, the i-arriaj^! leturiis in aNnit a st^eoml ; one 
jerk with a lever I)y the " setter " or ni:m wlio rides on the (■arriage, 
and the log is " wt" for an ineh IxKiitl, and the saw is entering it again.* 
*' Wliat l)eeoines of the «iwdust '! " niiiy 1k' a^^ked liy sfune — as no saw 
would liave thnnit nKiin sutfieieiit to eontain one-tenth of It. It 



Kiff. 116. Linnbfitnan'n i'lip/Hi: 

crowds Imek iwst the wipe of the xiw, imwlly cm the lioanl side — the 
board yielding <ir defleeting, and thns o]H-ning a large spaee for itrt 
rcecption and <Iise}iarge. If tlie Ininlier siwinl !« siy 2 inehes tliiek 
or over, and too rigid to yieli! to the pressure of lliu Siiwdnsl, no sneh 
feed can iwwsibly Ix; maintatn<^1 ; nor if the siiw Ih^' <'ntiing through 
tlic ecntrc of a log, wliei-e lui deHcetion e;in lake [ilaee. In these eaws 
the feed of tlut earriage or log must hv. gr.iduafed lo the eapieity of 
the dust diamlxT or throat room of tiie saw. 

The ti-etli orattaelimeiitsof an ins^jrli".! Uvthwl '•<-ii-enhir" should Ix* 
niiule [lerfeelly se'cure, so as to ()liviatr any danger of tlieir flying out 
while the saw Is in rapid motion, and i-iidauL'i'ring life ami doing dain- 
ag(^ to saw or ni;ivliiner\-. If flie atlaelimcnfs an- nol sccnre the tooUl 

•Tliix i!<riiiutli:irlyki>..wji:isllit'"slH,l-)!tiii" frcl. 
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w liable U> flv out, witlioiit a moment's wariiinjr, like, :t liiillol {xv Nei- 
ttttijic Aiiu-i-imii, On. II, ].iit,i! 279). 

A (riiriuwity in tlie wav of'aciiviihii- .-iitw is sliown in Fig. 117 ; tliere 
l)ciiig two j»)uiter l»itK iiisL'rted {[nxyw-ting sidcwisc, of coiirso), to clear 
ofl'the roughiM-ss lert \w tliti ciittinj^ tcctli. W'v have at Iiaiul no rcconi 
of itHuctiml i>erformiUifO. 

To Itswii tlie licaling of ciruiilar IiIikIcs, ami to [>rcvcul wahhiing 
lieing iiau^ l>y i:-.\i>:itision, a iMUeiit circnlar- s;iw lias niciial slot« termi- 
nating in roiinil liolii-^ — tlw otlinf of lliosc Uinj; to jirtvciit cmckH from 
cxteuiling. S«; Fij;. US. 




Ma. 117. 

IjOcIvWimmI's idea is tluit if ii niilially slotUil saw l>o lie:itc<l at or 
n«tr tile eye, llie slots close u|> as lumli as the iiielal i'.\[MmlH, thun 
leaving the wlge of the siw entirely niiaKltttrd. Or, if tlie (^Igc of the 
saw be heated aiid eons(H|iicittly e\]iaiuki.), the slots, l>y o[>eniiig, neii- 
trali!u> the ex]Kinsioii, ami lH>lh the eye anil tlio edgtt remain true. A 
siiw never or v<Ty niniy hceoiiics heiUetl eriongh to injiin' the nx^al or 
the rutting i-.i)>ai-ity <>f lliesiiw; and th<Miiakei>i claim that with tJii» 
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iiiijmivciiiifnt, 11 siiw wil) run Humlly triif ami Jii:ikc IiiihImt ctiiuilly 
well, wlicther the saw is hot or col*!, and will never rwiiiire Htraiglitcn- 
iiijl. The makers also claim tliat the hiniber, with the improveil siw, 
is truer aiui snioothcT than has heretofore l»oeii made with circular saws. 
Tliey cxjilaiii its action as follows; When it runs out of the log, 
the log, in luL-wing, presses hanl ui>on tlie outside of Ihe saw near the 
eye or within the range of the slots, and l>y the friction thus nnxluced, 
tlic saw iMK-onies hratwl in that jtart, and coiistHjuently exjiiuids, wliere- 
njHHi the ws^-tions dose u]> the slots and projivl inwanls, and thus 
release the saw from the threat sliiiin on tiie nige, whii^h a wdid saw 
must endure Iwforc it dishes. When, on the other hand, the ssiw runs 
into the log, there is great sti-.iiri thrown iijion the iil^ic of the saw liy 




cramjung it in the guides, and hemv the heating on the onter etlgc 
and consequent exjanding of that jart, which irnders the saw loose 
and flal>l)y and uncertain in its oiKratifUi. They claim that a slotted 
siiw may l)e heated ever .so mucli or often, iin<l nevir lie thcrehy thrown 
out i)f' its true surface ; the external and internal vent aIlowi>d l»y the 
slots cjuisiug the saw always to u[>erate easily and freely, and conse- 
quently l)e l(»w liahle to lieat; and if it does heat, no had efleet is pro- 
du(«d, nor any uiKtrtain oiR'ration r.uiscd thci-ehy. They say: "A 
sh)tted Siiw will invarialily run where the filer desii-cs, every time in 
the siime track, unless violently reslraincil. If the sjiw i\mv not run 
whiTi' you want it, corre*! il hy filiug. In c(ins(^|ueMee of their lu'ing 
uo ctK'Ct prtKlui-cd on the affurate "|)era(i<iii of llic -^iw iiy heating or 
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clijiu^iii^- the l('ni|H*niliin', i\ saw ("jui 1h' run with (Mjiial (vrtainty an<l 
as ettl'Clually i>s a solid suv, with a piu^<* less s<'t. A slottinl siiw will 
tluireiorc save tally one-third of the sjnv si^art', and ten jmt cent, of the 
IninlM'r when sawed into Ixnirds. A sh)tt(Hl s'lw will nev(T sj>ot, 
Ix'canse, however ninch it may !x' heat(^l, it will resnnie its original 
shajK» w'hen eooltHl.'' 

One device for (MK)ling; the s;iw and [)reventinjr eraeks from extend- 
ing far, is a number of round hok^sdrilkHl ohlic^uely through the plat**, 
and intendcnl to cjjuse an air current tlirough the disk. 

It is estimateil that three times re-gumming a non-jK;rfonit(Hl eireu- 
lar costs nearly the ])rier of a new- .s;iw. Perforations in the line of the 
gullet lessen this cost. The metal in the track of the jK'rfonitions Is 
softer than the tiM'th, Ixvause of the s:iw<lust left in them when the 
plate is s<*ourfd after temj)ering burns when the plate is flatteneil and 
draws the temper of the holes. 

?5paulding states that the bevel on th(» under side of his iii.Si^rteil 
teeth should range down on an angle to one-fifth the diameter of the 
saw. 

In cutting 32-ineh stuff, with a fetxl of -^^ inch to eac»h tCMitli, it is 
evident tliat there must be a throat area of at lead 32 x j^^ = two 
scjuart! inches. 

Spaulding computes the n(^*essary throat r(M>m thus : 

A 72-inch saw with 4G t<*eth, cutting \ inches per revoluticm, 
removes I2S s([uare inches on a full cut of a 32-inch lM)ard. This 
solid wood cut into dust will re<piire twice the space, or 256 square 
inches; hence each t<K)th should have 5 J s<juare inches throat room, 
to work freely and easily and clear fri^'ly. With less throat it will 
clog or force the sjiwdust into the spac<i U'tween the saw and the log, 
and cause it to heat on tlie rim. 

In cutting thin boanls which will IkmkI aside, j)erhaps less throat is 
refpiireil. See performaniH^ of A. G. McCoy with a 72-inch s;iw tak- 
ing 12 inches fec<l on a 23-inch log. 

It is state*! that the Spaulding ins<'rte<l te<ith will stand j^ inch to 
\ inch feed to the to(»th and have r<H)m for the dust. 

Disstons hav(* a patent <»n enlarging circulars which have Ikxju worn 
down to unavailable siz(»s, by nutans of segmental rims of teeth, tlie 
]>criphery of the old plate and the inner e<Ig(s of tlie segnu^nts I)cing 
halvetl together and seH'unnl with rivets. A four-f'<H)t plate may \w 
piitvd out to r> or >i\ fecit. The expansion of tht^ rim in running is 
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ssii<l to U' chci'kiil at the joint and not to ailU*! tlic main jilatc. The 
old [Aiiiii is ^r<M)vcMl on ejwli si<l(^ to a ^an^? h*ss in th*' ci'iitrc tlian at 
the rim. 

I3y the use of an "adjustable com^ hushinj^," siiws of varvin^-sizcd 
lioles e:in !k» used on different arlK)rs. 

TuE Cv^iiiNDEU Saw has many nanus, forms and applications, all 
havinjr <*ylindrieidly eurveil e<lges (uittinj^ jnindlel to the axis of the 
cvlin<ler. Perhaps its oldest form is theTn?pan or Tii*j)hine siiw (Fi^. 
125), of the surgeons; also trailed a Oroicn siiw, and usi»d for removing 
dnndar pieix.'s of ixmc from the skull. This is also misnamed the 
" spherittil saw.'' The Imtton saw has a similar sha|H», and is usihI to 
eut out the eireular blanks of Ixuie or i>earl buttons. As tlu? barrel or 
tub saw, it is used to saw Iwrrel or tub staves on the <'urve; in this 
(use its functions lx»ing not to remove a (»iix'ular disk, as in the trepan 
or butt<m saws, but to pnxlucca longitudinal segment of a hollow cyl- 
inder. A similar sjiw is used for sawing wfxxlen water troughs and 




Fig. 12o. Trephine. 

SiH'tions of \v<KKlen water piiH»s. Tube siiw is another name for this 
rlass. Fig. 12<> is a fair illustration. 

The cylinder sjiw come> into ]>lav nict^lv where the \vast(» of a saw 
mill is to Ih» sawed into staves, as in the ifcdtic^ country. 

Tlie main barivl of the saws Is not haiih^ied ; the teeth arc on a Imnd 
a few inches wide, sohlered on. The grinding and balancing has to 1h» 
most exa(;t, and it is generally necessiiry to finish the s;iw on the 
sj)indle on whi<'h it is to 1x3 run, and not to remove it afterwards. 

For (Hitting out st;ives for tight IvarrtOs and ciusks, eylin<Iers 40 
inches long and 24 inc^hcs diameter are use<l. 

The cylinder saw has also lu'en made riM'iprocating in its ac^tion, to 
j>ermit cutting very long segments. As the j)i(H»c remove<l by a cylin- 
der Siiw passes inside the band, it is evident that there <'an l)c no arms 
to stiffen the cutting tnlge if the rotary action be i*ontinuous ; but by 
making tlu^ t^^eth double-acting and giving the cylinder only a cpiarter 
or a tifth rotation, and this rt^cMpnMiiting, a segment of (M»nsi<l<>mble 
width an<l of unlimite<l length may 1m^ removal. 
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TlIK liAXH, BkI.T, ok ItllllKIN Sa W, Jllt!l<iil{>;l Ilil'ivii) :tri i-.irlv as 

1H<)H, \ty Will. NfwkiTv (I'l.r wpliltiiij: «///m uiiil \\<xA), is of .■.iinjuim- 
tively n-iviit fp;iicnU iiit roil nation, Juiviii); laid tor I'orty yunrs iis a 
(!nri<)sity — it iMiiiig KU|»[n)Sf<l iiiijNiHsiMu to join llii' lilatlis |»n)[M'rh' — nml 
liiw not yet n-.U'Ii«l that wide a|>|>lii-.ilioii fur lu-;ivy work Ut wliicli it« 
many nitjrits entitle it. 




Tlir Tiiai-liinc of s('veiity-twii yi'iirs a;io contiitniHl ail tli«! cssi'iitiul 
fi-^itim-s of ihc iiiiKlcrti iiiiii-hinos. \W illit^lnito it licn\vitli,Iiy kiml [mt- 
iiiiKsion of Mi>ssrs. r^iiiiloii, IVrry t^' Oi'loit, of I>liihi<Iol|i)ii:i. 

As HI' now know tin- IkiihI saw it is a tliin, llcxililr, irmlli-ss liaml of 
3t(t^l, siTrjt*^! on orit> iil^Miml |us.-iiiifr "vir two lan^' stiiiiiiin^r ]iu]- 



leyH, in the Siinu> phiiic iiml witli jKinillt'l :ixcs, tin- n>tiilii>ii of 
wliicli gives it motion thn)Ugli a isiip{H>rtiiig work tabic. The twtli 
are protettel, aiid the bhide given grtater "jtrip" on tlie iiullcys 
(tcifticning sli])) by a nib)>er or leather tire. One maker oltviutes thv 
(lestnietion of tire and teeth, wlien the lower wheels an; stoii|>etl by 
Uie hmke, by Imving fal*- over-tinf of sttt;I i-overc*! with Icatlior, 
slipping on llx' main tire. 




Fig. 127. Origiwa ilntul S'lw of ISOH. 



The «)nstniction of the blades offers a paradoxuat problem. They 
miMt Iw soft and flexible ti» \tsjv readily around the jmlleys at a light 
Hpoed, without breaking ; and yet they must have har<ln<-s.-4 sufKiient to 
receive and niahitaut a keen entting edgi-, and stift'mss enough to resist 
HOmewhat tirmly the pushing and ix'iiding tendeney «i a high t'i-<.'d. 

Art in many other bmnehes of industry, tiie demand lor a |iriMiuet at 
first d(K;nitil difKeult or imiMi*<ible to make, has bii;n n-'bly met. The 
material h>r the blade has Ikh-u prodneed atnl wurkinl ; an<i the many 
diahwirteiiing diffienltii-s and faihin-s in \.\w maeliine ils.df have b.-en 
wvenwme. KxiMTienw and iiivciitive genin-^ Ijave sunimunted the 
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ol)sta('l(s interposed, and to-day tlir hand lias almost tMitirt'ly sujmt- 
siKKnl tho reciprocating s;iw for s<to11 work and is i\i^i encroaching 
uj)on the circular, single s;ish an<l niulay tor resjiwing ; while strenuous 
efforts are l)eing niach* to force its use tor log-siiwing. It offers for 
ship timU'r cutting the hest a<lvantages of the circular in sni(M»th or 
continuous action in a right line; and that of the scroll or "jig'* in 
cjipa<'ity to saw at any angle, curve, or hevel. 

Like the cin'ular saw, its contiinious motion admits of ver}' high 
sjxmhIs, and there is no non-cutling return stroke. One of its prin- 
cipal advantages, also, is its immunity from heating, there being hut a 
proportionally small ])()rtion of its length (say two or three jxir cent.) 
in frietional conUict, and this heing c(m)1h1 hy ni|>id j>assage through 
the air. 







Fit/, I'-iS. Uvtaiff^ of yvwhvi'i'if^s Machini', 

One g<MHl f«aiur»* i> that tin- siiwdust i^ constantly carried down ; 
it r(H|uiring no hlower as dcM's tlie jig, to prevent clogging and enable 
the workman to m'i- the line he i^ cutting to. A ver}' simple a<ljusta- 
hh' device enahies it to he kept in line hy slightly vnrving the (>osition 
of one of the pulley axles. It should hy its su|HTior sti*adiness scratt^h 
less stutf than the circular. 

No matter what tin* s|>tHHl, tin* tension of the hand remains aUnit 
the siime — as is not the caw with the <'ircular. It i.s, t<H), t^asier guide<l 
than the latter, while having less n<'eessity for guidance. These.' proj>- 
erties tell in the nmrket price of lumln'r, as well as in the quantity of 
plan(Ml lum]>cr a given h>g will make. 

perhaps its main advautag** is in its narrow kerf; siving time, 
material, and power and giving incrca.H.tl duty. 
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As tlie otti<M» oi* ji siiw is to sever by reinuviii^ or wjistiii^ nmterial, 
the thinner it ran !>e had, tlie more eeononiiejil of time, jMmer an<l 
material. 

We m«iy estimate tliat the kerf waste (outside tlie employment of 
the best ganj^;: saws in '* de;d frames") is jis higli as 20 jx»r (vnt., or one- 
fifth. Indeed, if we consider the Ameriesm mills, which turn out stuff 
|>rineij>ally as ont»-inch lM>jir<ls, the waste with <'areK^^ sjiwinj^ is as 
much its 25 |K}r (vut,y or one-fourth. 

Th(»cin*ular and mulay often makinjr fV '"^''* kerf, which isincrwised 
to 5 inch by s<Tat<'hes and by irregularity of line, we have oidy | lum- 
Ih-T for 2 kerf; or 37J j)cr cent. lo?>s, in material alone. As ever}' ^^ 
inch in kerf siives 1()(K) feet of hnnl)cr in each 1(),0(K) feet sawed, any 
mill cutting on an average 1(),(HM) |>er day, will siive 2<),0<)0 feet of 
lumlKT jK^r month, or more than the entire exjKMise of running the 
mill. The loss of power is in most places directly important, and 
where not so by reason of ch(r*ii)n<.^^ or fn»e cost of fuel or of water 
|K)wer, the lessi^niHl duty of the mill is an item. 

To this may be added labor of the sawyer — who finds it ne<»essiu'y 
to <log more logs to pHnlucca given amount of luml>er, than if thinner 
ami smoother kerts were made; and also takes more? time to <'Ut a 
given <piantity with the thicker and slower-running blades. This 
figun^ up in the wages account per thousiuid feet of hnnl)er made. 

The saving in power is not dirtH'tly as the width of kerf, as the 
Imnd has more of a s<'niping action than the circular and takes more 
jK)wer per given width of kerf. 

If we consider kerfs ruiming from J, in<'h to I inch, on inch lM)ards, 
and s<H» how many boanls can be *!;iii out of a balk of a given size, 
with ea<*h kerf, this (picstion of waste of material is very jdainly 
brought to mind. 

The band siiw is tlu* straight blade, rolleil in a hoop, and cutting 
C!ontinuously. The circular is the siime blade develojHHl in the; other 
plane, into a <Iisk. The band meets each fibre of a log at the sime 
angle. The circular meets those on the top less at a right angle than 
those at the bottom. As the top segment of one-thinl the diameter of 
the einrular has more than one-third the sem i -peri plu'ry (see Fig. loO), 
it follows that, with a given size ** cant" to 1h' cut, the circular has more 
tooth line to cut the sune height of wo<k1 than tln' band has, and this 
is often an advantage, n> the inor<* t<*cth the hss throat room rc<|uir<'d. 
Thus the circular, wlii<h has grcatrr facilily for having- throat room 
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than the liaml has, rnjiiii-cs it lrs<< fur a ^ivoii si/r of tiNith and hri|r||t 
oF 111 111. 



^^"^•xr 





fV£/, /i. Ctittini/ artioit of lUnnl hihI Cn'ruliir S^ttrs CompitrviL 





1^ vJ. 'Ki \ / 
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/•Vf/. iV.9. Pn'fovatvd Cirruluv Stitrs, 

Fi«j:. I2I» shn\v thrsf iHi'lorations in the lim* of luturr jxnlh*t>, as 
nKulr l)v lh(» Anirrican Sjiw ('onioanv. 

All th(» tri'th of thr I»an«l nm't thr iihrcs of thr w<mm1 at thr sanir 
an<;lr. I'hosrof th<- rirnilar nirri thrni at a vanintr anirh\ Monnvrr 
thr an«rh' al \vhi«li anv tonlh of thr rirmlar nirrts thi' lot; i> nun'h 
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nioH' ixcwir tlian that at which thr Imiul siwtH'th strikf it. This ^ivrs 
a j^ni^lier cut and nmrr of a cutting than a scnipin^ action. 

Mr. Pryihil, of New York, (x>nceive<l the idea of ^ivin^ the hand 
t?aw a more acute angle with the wcmkI (see Fig. IW); and with this 
aim, tilte<l thetiihle of a Iwind saw alxnit 23i°, and fed a lH>ard up hill 
to mwt the hiade. Ti'sting the tnicti<»n of the cutting at a right angle 
and at the 113i°, he found the feed alxnit one-third easitT in the latter 
ojtse. 

The l)and s'lw niiL»<t havt* spring s<*t, jl^ swaging would stnjtch and 
crook the blade. Spring sot of course* gives a blade h*ss raj>jicity than 
swaging does, jis a swaged tooth cuts on both sides of the bla<le, and a 
sj>ring tix)th on but one. For small curves it re<piires more set than 
for large. It is l)etter at cross-cutting than at rii>i)ing. 




Fif/. IHO. Feeduiif a Baud Saw Vp lliU. 

It rtHpiires skill to dress and o|H»nite it. Although its fast fcisl and 
coarse cuttings call for H)mpanitively larg<' thn»at r(M>m, with ordinary 
tooth spacing, the teeth InMug nei^essjirily short, it is not capable of 
having sutfi<*ient throat r(M)m for cojirse fetnl, and hence it pucks. This 
may Ik* obviat(*<l by in<Teasing the distan<H* between the teeth- which 
lessens the dutv of the siw. 

As the blade is so extremely thin, the tension is ditlicult toki*e]); 
changing instantly with the tem|K'ratim» and re<juiring sp<'cial ehu^tic 
or weighti^d tiMision devices to prevent it bn*Jiking by ciM»ling down 
after working. 

TiK) coars<' a fiHMl causes the Iwick to Ik* crowdjsl and get longer, like 
the e<lg»» of a leather Ik'U that runs rubbing ag:unst a shifter. 

The friction against the guides t(^!n|s to rrv<talli/e and cra<'k the 




t'iy. liiS. Jt'tHd Jifwtirliiff Miivhiiii; 
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back cAff: of the band, no matter how oarcfiiHy tlic bark guide is 
nuule, even witli steel balls rolling at the sliglitt^t touch ; but by kwp- 




Fig. 131. Hand Scroll S<np. 

ing tho iiroi»er pitch on a band-saw tooth it may be given a " lead " 
into the cut, thus lessening the friction on the stay-pin. 



90 



GEIMSnAW OX 6AW8. 



For soft wochI tlif Itmtli siKK-e should l>e alxnit oiie-lialf and tlieir 
ilqith oiic-liftli tlir I'laili- ivi.lih. For liani wikkI, nay sjMii-e one-thinl 
ami (K-ptli i.iu-lirth ilii.> l.lmlc wuUli. Tlie gullet flioukl Ik; circular; 
the rsike Ui.t rn.ni-h |.i ^'ivc a Lack thrust. 




ny. i:s:t. Itmiil ncmnf—npeititing Shlf, 



As w't thv l>aiiil saw .■an cul hiit imn kfrf at a time, uot being 
arranfpNl in " ^aiiy:>i" as an- tlii^ strsiifiht and tlie riiTiilar saws. Wc 
imagine that tlir priin'ij>a! dilVK-ultios to contend against iu this direc- 
tion would bo connected with the tension and alignment. 
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Fig. 131 sliowM a hind scroll sawing machine ; Fig, 132, a light band 
re-saw, for working np to 14 inches, witli saws u|> to two inches wide. 
(This takes a 5 incli l)clt on a 14 inch pulley, making 450 revolutions 
per minute.) 




FIff. 134. Itniul ReMW—Bear Side. 



Figs. 133 and 134f'liowrcsj»eotivcly theopeniting and rear sides of a 
lai^ band machine for rc:^wing lumber into panel boards, or reducing 
deals to lumber. This takcj uj) to 30 inches high and in the centre of 
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18 inches, the kerf being only -^ inch. This machine will produce 
two f inch panels planed on both sides from one inch lumber, instead 
of requiring 1^ inch to produce the same stuff. The wheels are 60 
inches diameter and take saws up to 4 inches wide, being placed close 
together to keep the blade as straight as possible. The pulleys of this 
machine are 30 inches diameter and 8 inch face, and should make 300 
revolutions per minute, giving the blade over 4500 feet per minute 
lineal speed. 

Band-«aw blades from i to | inch are 21 gauge; f to 1^ inch, 20 
gauge; 1^ to 2 inches, 19 gauge; 2^ to 2^ inches, 18 gauge; 2| to 3^ 
inches, 17 gauge; 4 to 6 inches, 16 gauge. 




Fig* 140. Chain Saw^Concave CuUing, 

To Perin, of Paris, the world is indebted for making the band saw 
— ^blades and machines — practical. His government very justly 
awarded him, for his services in this connection, the decoration of the 
Grand Cross of the Legion of Honor. 

The nondescript chain saw merits passing mention. It comes in 
between the reciprocating rectilinear and the continuous curvilinear 
saws. 

Fig. 140 is the ordinary surgeon's chain saw, introduced by means 
of the curved needle shown, and then fitt«l with the handles A and B 
and pulled back and forth around tlic bone to be cut off. In this case 
it cuts with its concave side. 
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Fig. 141 shows a sui^ical cham Haw, cutting witli its convex edge 
Messrs. George Tiemaiin & Co. have pnxhiccd an cntJrcly novel saw, 




the invention of Mr. F. A. 8tohInianii. It is intended to replace 
the diain saw in common use, and is free from the tendeiicjr to bind, 
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kink, and break which characterizes tlie latter instrument. It consists^ 
as will be seen in Fig. 142, of two handles connected by a wire of cast- 
steel, on which is strung a series of steel beads with sharp cutting 
edges. The instrument might indeed be called a file quite as appro- 
priately as a saw, and its action on a bone is said to be more like that 
of the first-mentioned tool, in the absence of such rough edges as are 
made by the saw in common use. No needle is required to carry it 
through or around the bone, and its beads can be readily strung on 
a new wire in case of a break. Another advantage lies in the fact that 
the beads, by their free rotation, present fresh cutting edges ; and still 
another is the considerable diiference in price l>etween this instrument 
and the ordinary chain saw. 




rig. 142. Novel Chain Saw. 



APPENDIX I. 



SAW MAKING. 



Inasmuch as this country possesses the hir<j:(?st saw manufactory in 
the world, and our needs as a new country, <'(>nstnictin^ so largely in 
wood, and exhausting forests for niih'oad ties and bridges, tend to 
develop the use of the saw — it may be ])resumcd tliat our systems of 
saw manufacture and our skill in their employment are in no whit 
behind the age, and are worthy of public notice. 

It is not many years since no American manufacturer dared to use 
American steel for saw making. The first successful attempt was 
made surreptitiously. Had it l>een publicly announced before succceii- 
ing, it would never have been the decided success it now is. Now we 
claim that the Old World may learn from us in siiw making, and even 
buy from us the manufactured material. 

A recent prolonged inspection of an immense saw works,* where the 
proprietors and foremen, all practical men, fearing neither publicity 
nor competition, exerted themselves to answer in detail our every 
question, enables us to present the following outlines of the proc»ess: 

The steel, which is all "crucible,'' is made in the works, from 
Swedes iron, brands "hoop L. G.'' and "hoop F." The bars are cut 
small, and mixed with scrap steel from the manufacture of saws and 
files. Carbon is added in the projwrtion of 1 oz. to from 4 to 5^ lbs. of 
iron (say 1} to 1 per cent.) The thicker the siiws desired to be made, 
the milder or less carbonized the steel. The material is melted in graph- 
ite pots holding from 65 to 85 lbs. each, and run in iron moulds into 
ingots varying in weight, dimensions and sha[)e a<'cording to the style 
and size of saws required to be made. Thus, an ingot for 1 J dozen 

* The Keystone Saw Works of Messrs. Henry Di^ton & Sons, Front and Laurel 
Sts., Philadelphia. 
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handsaws, 26 inches long, and tapering from 7J to 3 inclies, weighs 
48 lbs., and is a flat block 6JXl2X2 inches in size.* 

For a 60-inch circular saw three pots full are required, and the ingot 
weighs 200 lbs. A 60-inch circular, rolled to No. 5 gauge and finished 
to No. 6 gauge, takes a 260-lb. ingot, hammered to the shape shown in 
Fig. 143, the pipe end or part which was uppermost in the mould being 
cut off, as shown by the V-shaped groove, because less solid than the 
rest. 

For a "cross-cut" saw (familiarly written " X-cut") the ingot is 
cast of the form shown in Fig. 144, more convex on one edge than on 
tlie other. It rolls to the profile shown in Fig. 145, and is afterwards 
trimmed by shears to the shaj)e shown in Fig. 146. 

A 6-foot cross-cut of 14 plate requires an 11 -lb. ingot. Peculiar 
tongs are used to grip the sheet, and great skill is required to prevent 
their slipping. While being rolled to the proper gauge the plates are 
slapped vigorously on the smooth and level iron floor, to slam off the 
scale and dirt, which would othen^'ise be rolled into them. 

* " Some manufacturers — or at least one — has compiled from his practice a table of 
the weight of ingot required to roll out to a certain gauge and nize of plate, so that, if 
an order is given to the rolling-mill to take an ingot of specified size and shape and 
roll it out to given dimensions, the result will be a certain gauge or thickness. By this 
means accuracy and simplicity arc insured, since the skill of the workman in accu- 
rately measuring tlie gauge is not depended on. In point of fact; the workman need 
not be told anything al)out the gauge thickness. Fine measurements are not in his 
line, and, though he can mea-sure the size of a sheet of steel, he is not at home measur- 
ing minutely to gauge. 

As an example of the use of the table referred to, suppose it is required to make 
two dozen handsaws 56 inches long and of 19 gauge ; a plate of 26x10} will just make 
two such saws. Then the manufacturer calculates thus : 10} (the width of plate) x 26 
(the length of plate) =: 273 inches ; this will make two of the required saws. This, 
multiplied by 12, gives the area of plate required to make the two dozen saws. Then, 
turning to his table (which is a table of constant numbers) he finds against 19 gauge 
the constant number 72, and by dividing the area of plate reipiired by this 72, he 
obtains the precise weight of ingot required to make the two dozen saws, and brfng 
them out to correct size and gauge, allowing sufficient for trimming the edges of the 
plates. By this system (Joshua Oldham's) he is enabled to give to the rolling mill 
an order thus : " Boll me an ingot weighing 45} pounds ; cut it into 12 equal parts, 
and roll each piece to 26x10} inches ;" with the result that he will not be required to 
pay for rolling any more metal than that just requisite to make the two dozen saws, 
and the saws will be the proper gauge. (The reader will observe that the workman is 
not required to use the gauge at all.) 

Plates so rolled will, for handsaws, be split diagonally lengthways, forming two saws 
from each sheef [Joshua Rose, in Oincinnaii Artiean.} 
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After rolling, the plates are cut to outline by jwwerful shears : then, 
if large, " guninied " or toothwl by properly shajKKl dies in fly or cam 
presses. 




Jfammorcd 7/iyot 



for Circular Sauy 





Fig. 143. 

For small hand saws the teeth are nieked out by a rapidly-revolving 
cutter in an automatic machine, cutting out 5(X) teeth jKir minute. 

A Sheffield oi>erator, using a fly press, t(K)ths a handsaw with 115 
teeth in less than two minutes, and his regular tusk is two dozen 24" 
saws in eight hours. Circular saws have the eye driilled out before 
toothing. 

The forms of teeth are legion. Various grades of work naturally 
require special forms and dis|)ositions of teeth ; added to which, cus- 
tomers have their own whims or ideas on the subject, and hold them 
very tenaciously. 

As sawyers are quite apt to file circular saw teeth very wastefully, 
the establishment we visited has devised an original tootli shape, which 
may be adhered to until the plate is too much worn away for further 
use, and which is economical of saws, time and files. The principle is 
intended to make tlie tooth outline as nearly peripheral and as little 
radial as possible. 

Referring to Fig. 148, the larger circle represents the saw outline, the 
inscribed circular arcs having their centres on tlie same circle, showing 
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the original tooth outline, which may be preserved throughout the life 
of the saw, at a minimum reduction of saw plate diameter. For woods 








»i5 








requiring shallower teeth the peripheral teeth lines are on larger circles, 
as shown in Fig. 148. The j)eripheral lines are left scribed on the plates, 
to keep the average sawyer from his natural tendency to dig in radi- 
ally. 
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Fig. 14H. J'erlphertil lAnm. 
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Aftor toothing comes liaitleiiing, the tootlied plates l>eiiig heated 
to a liglit cherry red, and tlien phinged in a liath composed of whale 
oil, tallow, rosin and beeswax. The plates, after hardening, should 
be as brittle as glass. They are covered with scale, grease and dirt, 
which is removed by scraping and scouring with sawdust. They come 
out buckled, and require to be flattened. This is done between heated 
dies brought together by hydraulic pressure. The dies are circular in 
form and horizontal in position, and about five to six feet in diameter. 

They are enclosed in a furnace with an adjustable blast, and are 
revolved to keep the temperature even. 

The projier color for handsaws is a blue, coresponding to spring 
tem|)er. 

After removing from the tempering dies, handsa\i'S are piled up 
and held down by a weight of the shape shown in Fig. 149, to keep 
them flat and straight. 



Fig. 149. Hand-Saw WeighU 

Each hand- saw blade is tested by a straight-edge and by Ix^nding in 
a circle. If it does not perfectly recover its original position it is 
rejected and rchardened. The teeth of tliis same spring-tempered 
blade are then laid on a " stake " and struck smartly with a light ham- 
mer, to see if they will take a permanent set ; unless they will, the saw 
is not up to standard. 

After being "smithed " the blades are ground. Wood- and handsaws 
are sprung into the inside of the rim of a large rotating iron wheel 
(say ten feet in diameter), and thus presented to the face of a rapidly 
revolving grindstone. 

Cross-cuts are ground between two huge stones (6 feet diameter, 8 
inches face, and weighing 2638 ll)s. each), the distance of which apart 
is regulated by a screw. The blade is passed back and forth between 
the stonei^, working from the back of the saw towards the teeth, tlie 
feed l>eing reversed at each pass and the stones brought nearer togetlier 
as they wear away. This operation is repeated until the saw is of the 
required gauge, the back being made two to four gauges thinner than 






••• 



•_• 



GRIMSIIAW ON KAW8. 



101 



the edge by this process of inserting it first l)etween tlie edges of the 
stone faces and |)assing the blade gradually inward toward the centre 
of the faces, so that all of it is exposed. The stones have a jieripheral 
velocity of about 3000 feet per minute. 

Large circulars are ground by passing them through a special ma- 
chine having two large grindstones, the axles of which may l)e brought 
nearer together by a screw. The saw is on a temporary arm on a car- 
riage having a travel sing motion, so that all j)arts of its surfaces, from 
rim to centre, are exjK)sed to the action of the stones. The stones run 
2500 to 3000 feet per minute. 

Circulars are ground even gauge throughout, or tajwred al the rim, 
or thin at the edge, according to circumstances. I^rge saws are ta- 
pered at the rim, to make less kerf, take less j)ower and lessen cv ntrifu- 
gal force. 




1 



J 



Fig. 150. Circular S(iw Grinder, 

Small saws and grooving saws are thin at the («ntre, to avoid the 
necil of spreading or bending the teeth to give their clearance. 

Ill the early days of saw manufacture all circulars were ground thin- 
nest at the eye, because they were held on a face plate by sctcws 
between the teeth, and left free at the centre ; the centre henc»(? got the 
most grinding, as the screw heads must Ihj clearcil. Such saws, thin- 
nest at the eye, would not have stood the high sjKjeds and fcHxl of the 
present day, then unknown — such, for instance as a 76" circular, 6 
and 7 gauge, 56 teeth, running 750 revolutions (15,000 feet) |)er 
minute. 

Circular saws are polished and given the apj)earance of having been 
ground circularly, by revolving them on a face plate and pressing 
against them, succ^essively, blocks of lead, cork and leather, supplied 
with emery and oil. 
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No matter how flat a saw may he pn'ssecl between the tenn)ering 
dies, the majority of* leadinji^ saw mak(»rs claim tliat the tension will be 
uneven in spots, and that hammering is n(j(*e;ssiiry to ec|ualize it. 

A buckle or bend in a plate is known as a "tight " or a "hK)se" 
place. A circular which is flat and true and even in tension wliile at 
rest is, w^hen running at a liigh spefnl, expanded more at the rim than 
near the eye, or is " centre bound," the rim waving and tending to cut 
out of line and run into or out of the log as influenced by a knot or 
any other inequality In the grain. This causes friction and heating and 
permanent " disliing." The rim expands proportionally more than the 
portions nearer the eye, becsiuse it runs faster, and perhaps l)ecause the 
tooth spaces wesiken it. 

It is the siiw-straightener's duty to comjKjnsate in advance for the 
expansion due to centrifugal motion, by giving a rim tension which, 
while insufficient to actually dish the saw while at rest, will neverthe- 
less be there when wanted, and will countcnict the expansion of the 
rim at high speeds. If he give too much such tension, the plate, 
" rim-bound " when in motion, heats in the centre and dishes, as shown 
in Fig. 151. 

When we consider that the compensiitiug tension require<l to Ixi thas 
given depends upon the diameter, thickness, temper and tension of the 
plate, and also upon tlie number, shape and di*})th of the teeth, the 
quality of the lumber to be cut, and the s])ecd at which tlie disk is to 
rotate, we may well imagine that novices are not intrusted with this 
work, which requires in the^highest <l(igree exjxM'ience, judgment and 
skill. The delibenite, steady, well chosen lunnmer blows are not to 
buckle or dent the blade, but simply to create or ii^ remove local tension. 





Fig. 151. IHahing Circular. 



Fig. 152. Boghead. 
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The "doglieatl" hammer (Fig. 152) weighs iiboiit 3 lbs. Ite leiigtii 
is about 5J" inches and its diameter 1|", Tlie handle is 14" long 
and stands at an angle of 85° to the head. The face is evenly round- 
ing. Fig. 163 is a blocking hiimmcr, very slightly rounding at A. 
The block and anvil are shown herewith (Fig, 154). 

The dc^head is used mainly for stretching, or removing a tension. 
The handle being at the angle shown with the head, the blow is a dead 
one, free from spring or rebound. The hea<l being heavy, and with 
rounding face, and the speed being slow, it leaves no " hammer ainks " 
or dents on the i)l!ite or blade. 




tig. 134. Antil and Block. 

The parts of the plate under treatment nuist i>e perfectly flat on the 
anvil, else the blow would dent or distort the blade. Supposing tlie 
plate thus profwrly bedde<l on the anvil, a blow of the doghcad may 
be given so as to stretch equally in all directions, as at A, Fig. 155, or 
by striking aslant, the effects are produced as shown at B, same figure. 
(Such slanting blows arc always given from the o[>erator, even if it be 
necessary to turn the blade end for end to do this). 



104 GRIM8HAW OH 8AW8. 

The blocking liamtner, Fig. 153, produces, by lateral motion, an 
effect to one side of the line of contact. Thus, in Fig. 156, using one 
face and a leflwise motion, the effects are distributed as shown at B, 
while with the other face and an outward motion, they are as shown 
at C. The curve of the face tends to lift or curl the plate up, the 
results being as slioivn at A and B, Fig. 157. 




Fiff. 150. 

Coarser defects can be noticed by the expert as the plate lies on the 
block; lesser ones are found by "sighting" the plate, aa in Fig. 158, 
the shadows denoting uneven places. 




Fig. 157. 



Keversing the plate, as in Fig. 159, and bending it back and forth, 
expanded portions move more easily than the average ; tight places are 
stifier and must be stretched — this equalizing the tension also. The 
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straight edge (Fig. 160) is frccjueiitly n|i]>li(;d diiriiig tlic lianiiucriiig 
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Fin. IGO. 

The i)latc should be well betlded to tlie luivil while receiving tlie 
blows, otherwise the hammer will "drum" and the plate will be- 
come convex on the Imniniorod side by rciisoii of stret^-hing its skin. 

Fig. 101 denotes a blade locBse in tlic middle where tlie ovul shadow 
is given. To remedy this, blows with the iloghcad muat be shown, as 



106 



(IRIMSIIAW ON SAWS. 



shown by the inarkH A and By tlius, stretoliing the iKirt« .stniok and 
allowing the loose place to flatten, while slightly lengthening the blade. 

If, however, the blade were " tight " in the center it would l)e stnick 
as at Ay Fig. 162, to stretch the tight place. If it were atwist, as 
shown in Fig. 163, the bloc^king hammer would be used, as shown by 
the heavy line-marks, the plate being placed with drooping side down, 
and the hammer curling or lifting this. 

To remedy a kink or wave (Fig. 164) the plate is placed with the 




Fig, 16 10 Loose Centre, 




Fig. 162. Tight Centre. 




Fig. 163. Atwist. 




Fig. 164. Kink. 



hollow face of the kink downwanls and stru(*k as at Ay lifting the 
part kinked. Turning the plate over, the blows B are then given, 
removing the kink. 
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P'ig. 165 hIiown a (lie<lio<l cirrular jilat*', wliirh must be uiKliohed by 
putting the aiiii^vc iipwiirtls iind striking iis hIiuwii, thus teiiiling to 
stretch the t<>|i ami straigliU-ii Ihe [ilate. 




>'("f/. lOS. IHnhed ClreuUir riaU. 



APPENDIX II. 



Care and Use of Ciuculak Saws. 



The shape of teeth is most important, as rej^ards not only their cut- 
ting, but the ecxmomy of the plate. The dotte<l lines of Fig. I(i6 show 
circular saw teeth as they are when they leave the factor}- ; they some- 
times get down to the shajw shown by By C, I) — without sawdust 
room. Such filing also uses up files and saws, while cracks are liable 
to start in the sharp angles or the teeth break off as at A, 

Fig. 168 shows, in full size, what Disston calls the "Jones t<x)th," 
filed from the top instead of from below. I)otte*d line 1 shows the 
circumference on leaving the factor}' ; 2 shows where the periphery 
should have been brought by projKirly filing ; line 3 shows where the 
periphery comes to by bad filing. And yet fnun A to B is jis far as 
from A to C! This tooth is also highest at the back, scnij)ing instead 
of cutting, and it has no dust chaml)er. 

If the saw be dull, either at or under the points, as seeJi in Fig. 169, 
it will not do good work. 

Looking at points A and B of Fig. 169, (showing a cracke<l saw) it is 
easily seen that it is broken by over-work while dull. A tooth of a 
24-inch (circular saw strikes the wood at the nite of 9000 feet |)er 
minute, 2000 times per second, 1,200,000 times per day, and if not 
sharp the saw must eventually, even if once strong, get tender and 
break, as seen at D. 

If the t(X)th takes one-eighth inch hold of the wo<k1 at each revolu- 
tion it gets dull one-eighth inch below the point, and proportionally 
for other feeds. 

If the saw were a razor and the man who works it were obliged to 
shave with it, then the saw would be kept sharp. It is cjuite as essen- 
tial that a saw l)e sharj) as as a razor,or plane, or any other cutting 
instrument; and when proud, or full and sharp, it d(K's not recpiire 
one-half the set or power on the same feed. 
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Wliile a tulernbly gi)0(l workman may run a mill, yet a good saw- 
yer's lumber always brings higher price than fliat of a less skilled man. 

A saw often improves in temper by use, as the extreme points of the 
leetli are often too soft at first. 

A saw improi>crly hniig, unevenly set, file<l untrue ; teeth lacking 
pitch, or having t(K> nnii'h ; teeth with back higher than [wint, with 
scant dust nMim, or the i>lato unevenly balanced — all cause tn»uble. 




iC'^^ 



A saw will not kilance rightly unless absolutely round, having teeth 
of equal eize and gha[>e and gullets of equal depths. 

The guide or gauge of a bench saw should never pass the centre of 
the saw. 

A saw plate may be in perfect condition and yet not nni true, on 
account of lack of truth in ihe collar. 
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It is best to take a full deep cut, ratJior tliaii a liglit si^raplng one. 
With a buzz saw, having -^ incli feed, it takes tliirty-two teeth to cut 
an inch of lumber ; witli J inch feed, only eight, and you break the 
fibre only eight times instead of thirty-two. Of course the tooth getfi 
dull further under witli the higher feed, hnf nKjulres very little more 
sharpening. 




APPENDIX III. 



SAW FILTN(i. 



Hardly any two sawyers agree as to the exaet " l)est mode '' of filing. 
So many publisheil and unpul)lishe<l opinions dirtvtly eontradict one 
another tliat we fwl justifiwl in adhering to Ilolzappfel's directicms, 
modified somewhat by the ehanges in files and in saw teeth whieh have 
come about since then. 

We will consider straight blades first. They should be held tet^th 
upwartls, in a " clamj)." Strips of* wo(xl or sheet lead between the 
clamp jaws absorb the vibrations and lessen the horrible screeching so 
annoying to nerves. 

If a saw be allowe<l to shake and jar while being filed, it is almost 
sure to break the teeth out of tlie edge of a good sharp file; and the 
better and sharper the file, the more liable it will Ix; to break by sucli 
filing. By holding the file firm and down close to the jaws of the 
clamps the files will hist nuich longer, and a keener edge may be got 
on the saw. 

The best cut for Siiw files, except for very small teeth, is "float'' or 
"single," made by a single row of chisel cuts. 

The five diagrams herewith given show, each, three views of the 
teeth. For metal-saws the file is held 90° in both vertical and hori- 
zontal angles ; for hard woods, 90° to 80° horizontally ; for soft woods, 
70° to 60° and less, the vertiad angle being half the horizontal, but 
less imi>ortant. Filing teeth bent towards the operator causes great 
chattering and screeching and strips the file teeth. First, "top ' or 
^^ joint " teeth by passing the file lengthwise over them, to equalize their 
length, bearing harder on the ends (where there is least wear.) File 
the faces or fronts before the toi)s. When the teeth are to be square, 
file in regular succession 1, 2, 3, 4. When the file is inc]ine<l so as to 
give " fleam," file 1, ,% 5, 9 t4) right, 2, 4, 6, 8 to lefl. 
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Fig. 169 8I10W.S teetli for metal fi-anie saws (blacksmiths'). Small 
metal saws, made of watc'hspriii^, are filed with a guide fitting in one 
notch and serving as a l>earing for the side of the file in making the 
next tootli back. 



YT 




L. 



rig. 169. 



Fig. 170 shows the "i)eg" t^x)th with i)lenty of fleam. M teeth 
and mill saw teeth are sharj)enod about the same as the peg. 




i^ ^ /^\ t±l}- 7 ^^r-rl- / /vv \ ±i 



Fig. 170. 



\h 



File sides 1, 5, 9 (the left of alternate teeth), at horizontal angle h. 
Then opposite sides of i<\\m\ teeth, 2, 6, 10, with reverse angle h\ 
Then the other teeth, from the other side of the blade, that is, 12, 8, 4; 
then 11, 7, 3. 




rig. 171. 

Fig. 171 shows teeth with 60° angles, as those of the hand-saw. 
The file generally cuts a front and a back at onc«. After t4)i)ping, file 
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I, 5, 9 (alternate teeth) back to the centre of each fiux^ j)r(Mluce(l by 
topping. Then take sides 2 and 3, 6 and 7, 10 luul 11 of the nooks, 
and file them forward to meet the line a. This finislies faces 3, 7 and 

II. The saw is then changed end for end, and tops 4, 8 and 12 fin- 
ished. Thus the first course files a face only of (nld tecith ; the second, 
the hacks of odd teetli and fcLces of even ; the third, the t^)ps of even 
teeth. 

Fig. 172 shows a pruning saw for green w()o<l, ground very much 
thinner at the l)ack and not set. Excessive hovel is given, and it cuts 
clean and sweet. 
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Fig. 172. 



Fig. 173 is done with a pit-saw file smaller than the gnllet. First, 
make gullets 3, 7, 11 verj- obliquely in the vertical })lane; first filing 
the face of one tooth and then the back of the other. Then file tope 
of teeth 4, 8, 12 with flat side of file, at angle from 5^ to 40° with the 
edge, and 80° to 60° with the side of the blade (the 5° to 80° l>eing for 
the hardest and 40° and 60° for the softest wfMxU). 



r 
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Fig. 173. 

File the front of all teeth set from you, and the ba(?k of those set 
towards you. The most frequent custom seems to be to file from front 
to handle. 

From 6 to 8 inches at the point of the hand rii>-saw may Ik* filed 
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at a less angle than the rtwt ; tliat is, at the " crross-ciit " pitch. Tins 
enables the sawyer ti> ri]) tliningh knots without oliaiigin|r saws. 

Some ailvis*! making ft swell in tiie center (say \ inch in a. 26-iii<!li 
.taw), t« (^juntemct the rot-king tcndencry of the sawyer, whose hand 
tends to go down on the forward stroke. 

Sonic experienced nien advoiatc going over the .'«iw in three light 
filings tii produce a keen regular result. 

The la-st. teeth of croas-tiuts may be roundt^l at the ixtint^ to prevent 
tearing on entering aud leaving tlie cut. 

Fig. 174 siiort's a hanlened steel gauge for regulating clearer teeth ; 
the iile should di-e.-w off |Ht)jecling poiiitf^ to a level with the gauge. 




l-'iff. 174. (Hearer fl»n(f. 

A cross-cut hand .saw should iHit a litlle more on the down than on 
the up stroke, as the arm is thcit^ strongest ; hen(« the teeth should 
pitch a little forwards. 

The " wire edge " should he taken olT with a whetstone, arter tiling. 

In sliarpcning an un<lcr-cut or a parallel t'H>th there is danger lest 
the original .shajR-s get jxirvertcMl, as in C'aiid I>, Figs. 175 and 176. 




By the ilsc of a siwcial section, as the ' 
an M tooth with slightly inclined side 

"As you imy for the e<lg<' <if a file 
u.se it? " 



Lumhernian's " cross-cut file, 
i is CiLsily kept in condition. 
IS well as the Hat, whv not 
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Figs. 179, 180 and 181 show the mode of applying a s[>e(-ial section 
file t« the " Gn'jit American " cross nit. 

Fig. 179 shows t)ie niuiiner of tiling the long e<lg«^ of the end 
tooth; Fig 180, the short or inside edge of the eiul t<«>th ; Fig. 181, 
the gullet. 




The adjustable clamp sliown in Fig, 182 enables a saw to Iw filwl st 
aiiy angle, or square, as desired. 

Band saw tiles have their edges rounded to make the notches less 
liable to start (tracks. 
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Fig. 182. tif,w FUhiy Clamp. 
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We remeiiihcr setting at the Centennial Ex{x)«ition, Philadelphia, a 
band .sawfiling machine employing a spiral or serew file with a pitch 
equal to the tooth 8i>ace, and hence self feeding. Rotation of the file 
6har{)ened the liand evenly and fed it along automatically. The file, 
however, has the disadvantage of being difficult to forge, tem|)er and 
cut, and of being uiilizable on one corner only. 

Shingle saws should be filed square across the teeth, and given just 
enough set to clear the blade. 

In filing circular saws, many men are in too great a hurry to get 
the teeth sharp, and file from the top rather than from the front or 
bottom. 

In Fig. 183, dotted line B shows where the ix>int first wears; CC(7, 
how it sliould l)e filed back ; but too often, on actxnnit of the long sur- 
face, and the sharp corner at /, the filing is done on the top. Filing 
back on line CCC the diameter is diminished only to Fy while from 
the top you work it down to D. 

In Fig. 184 the same tooth is shown, gummed by a machine and 
leaving but little under filing. 



B 





Fiff. 1H3. 



Fig. 184:. 



Never file a circular saw to a "proud edge," but file on the under 
side near to an edge, striking lightly. Keep the teeth very hooking 
with a bevel of one-sixteenth, SNvaged, not filed, on the under side. 

Circular saw teeth, ^' out of round " should l)e marked with a piece 
of chalk while the saw revolves slowly. 

To ascertain whether a circular saw tooth is exa(;tly to shape, a sheet 
steel gauge is applied as shown in Fig. 185. 

jEbac% even sotting is impossible; some teeth will overhang more 
more than others ; this (tiuse.s rough luml)er. The adjustable side file 
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H;aHg<? {V'ur. 186) cnabiijs !il)si)lHte iiiiilbrriiity fo Ihi given, after setting, 
ami Uy its use a saw may Ik; ciialila) a|i|)roxiniatcly to " |»l!iiit' lumber." 
The " side file " is to regulate tlie teetli after setting, and prevent 
unduly projwtiiig ttn^tli from making rough luml)er. The set screws 
adjust the file U> any set desire<I ; the jaw nuts Iiohl the 




Fiff. 180. Hltlf rUv. 

Fig. 187 shows an luljnstable riling machine for riling <'ircul:ir or 
straight saws. It will rile a tooth s<iuar(; top and bottom, or Inivel 
|«int and siuan; Iwk, or wpiare |K>int and U'vcl Uk-Ij, riling from 
right til left or left to right. 

For onlinarj- hand saws a triangular rile is eniphiyed, the txjn- 
tour l)eing tajier, as shown in Fig. 188, and the lengths 3, 3J, 4, 5, 6, 
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8 and 10 ini;lies. An im|injvemcut is the "slim hand saw tajxir," Fig. 
189, inado from tii<^ Kiino sized stock ; the len^hs being 4, 5, 6, 7, 8, 
10 and 12, iu<^lics, giving greater sweep or stroke. 

The ordinan' thrce-scjuare file (Fig. 190) is not intended for saw 
filing and utterly niitit tliorefor. They are generally as thin as pos- 
sible in tlie etlgt'S and <'oriiers, drawn and cut to a sniiill |)oiDt, and 
double cut to the pnint. X\\ saw files, whether double <!ut or single 
cut, are cut on the edges or corners as well as on the flats or sides. 
Fig. 190 mIiowk a three-s<iu!ire file f(»r niachineiy ; Fig. 188, a saw file. 

A very valuable iinpTOvement is tlie "double ender" file, with 
accompanying handle, Figs. 191, 192 and 193. The file may be one 
end double cut and the other single, or one end coarse and the other fine, 
and is perfectly ada|itiil to the split handles ma<le to accomjMuiy it. 




riff. 1S7. Saw FUiiig Machine. 

The "blunt end" file (Fig. 194) is by many preferred to those 
having sharp points. A step still further in this direction is the knob 
end {Fig. 195), giving iHjtter hold of the file by the finger and thumb 
of the left hand, and thereby enabling the filer to more ejisily control 
the use of the tool. 

It is even ]o*i liable than the plain binnt end to cause soreness to 
cause soreness to the ends of the finger and thumb by much tiling. 

To use the n^vcrsililc lujier file in a regular handle, Iwre in the 
handle a hole aboul (lii! siw; of the jwint of the file, and then counter 
bore, almnt halfway down, nearly the size of the full i>art of the file. 

One iuaiuil;Ktinvr iiiakis iIil' reversible tajwr with blunt [xiints 
(Fig. 190). 

We have never yet been able to see why any taper should be given 
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to H aaw file. If any [mrt uf u Uiiht fiic lie tlic right ^-ctinii for tlie 
iiotfhea ill the siiw, the other part^ n^l^t Im- tin- wponji size. Furtlicr- 
niore, either the wear iiiii^t (iverhi)i t'niin Iwiih si<l«', or mi iimvoni 
strijte be left altHifr tlie eeiiler line. A thrw-i-oriiererl i-iiw file should 
lie ill width a trifle tiu.n- tliuTi twice liie ilei>tli .if t«!th to bt' tiled. If 
wider, the extiti width i;* wasted, as ii never jjets any wurk. 

Fit;. 1"" '■li"«'' li'-tl'''- -it" 111*' il'ii'lf a|ii>lie<l to a'sinall eireiilar s:iw. 




Fiff. 1U7. liolh'H Stnr I'iHiii) Guide. 

There is a eii-ele, <livi(le<l and iinniiien-*! IWjm its eentre eaeh way, 
giving lievels ftir eaeh .lide of the saw, or .square aerosK — shown in the 
cut. The file is fitted into the handle, ami is held by a .set screw, and 
may be readily tnrne<l so as to use any eorner of the file. The indi- 
cator shows the ]iit<-li at which the tile is set. The rod {msses through 
holee in the gmduatetl ring and gui<les tlie file. The frame upon 
wliioli the ring is hehl slides in grooves eut oil eaeh aide of the clamp 
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in which the saw is held. A table coiinec»ted with the guide is arranged 
and figured, so as to give the required bevel and pitch for the kind of 
saw to be filed; and it is only necessary to set the ring for the bevel 
and the indicator for the pitch, and the machine is ready for use. As 
the filing is proceeded with from tooth to tcK)th the frame follows, 
giving the same bevel, pitch and size to each tooth, and on one size of 
the saw the same as on the other, thus leaving the saw, when finished 
filing, with the teeth all of the same size, pitch and l>evel ; and each 
tooth will do its share of cutting equally throughout the entire length 
of the saw, cut straight, smoothly, easily and rapidly. The operation of 
filing with a mac»hinc does not tire the eye; may he readily filed with- 
out taking them from the arbor or shaft, and each size of saw will 
have its teeth all of an equal pitch and bevel, so as to do the greatest 
amount of work in the best manner, and with the leiist ex{)enditure of 
power. 
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SPRING SETTIN(;. 



There is |)erliai)s little need for a lengthy appendix on setting. It 
must be j)reniised that, by the term setting, sj>ringing or l)ending tlie 
teeth is understood, as distinguished from *^spread set'' or swaging. 

The openition of setting any kind of saw is an impf)rtant one, Jis 
upon the judgment and accuracy displayed depend very largely the 
performance of the tool. The primary object, as before mentioned, is 
to give more clearani^e than can be given by grinding a stmight blade 
thinner at the back than at the cutting edge, or by making a circular 
thinnest at the eye, which last, although ])ractised in the early days of 
circular saw manufacture, when the disk was held on a face j)late by 
sc^rews at the e<lge, is disiidvantageous for large saws and high sjx?eds, 
as leaving the rim unduly hciivv, and is use<l only for grooving saws 
and small disks. A 72-inch circular, running two miles a minute at 
the rim, must naturally be as light as possible towards the circumfer- 
ence. 

The principal advantage in giving cleamnce and thus lessening fric- 
tion and heating, diminishing the power requireil to drive the saw and 
keeping the blade straight, is i)artly oifset by suppressing one cutting 
edge of each tooth ; and yet that cutting edge acts (if the set be good) 
at a better angle than if no set of any kind were given. Spring set 
enables the sawyer to adjust the sjiw to varj'ing kinds of material, or 
to the oi)eration to be i)erformed, as ri]>ping or crossing. In common 
with swaging, it aids in affording clearance to the sawdust. There is 
the disadvantage that set springs the tooth into the work when sharp, 
and away from it when dull, and that the effort of overcoming this 
tendency to dig in, increases the power required to run the saw. For 
cutting hard and knotty wood, and for some other mat^^rials, much set 
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is impracticable. For ice, all must l>e given that is .safe, that is, just 
enough not to endanger the strength of the tooth. 

Figs. 198 and 199 give respectively the ancient and tlie modern 
m(Kle of giving " set.*' 



Fig. 198. Ancient Set. 



Fig. 199. Modern Set. 

The modem method of setting alternate teeth to right and left dimin- 
ishes clattering and makes a clean smoother cut. The ancient way of 
setting half a dozen adjacent points (»ach way, was? ai)t to produce a 
ridgy cut, like a washboard, thus ; 
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Whatever set be given, it must \)q regular, and must not extend beyond 
the base of the t(H)th ; that is, the set muj?t be given the tooth, and not 
the plate. In manufacturing hand-saws, the tenijKT of each is tried 
by setting a few twth on a stake, with quick hammer blows. One 
authority sbites that the phite itself woukl not stand this test. But 
Disstons claim that the back of a good hand-sjiw may be given a set 
all along; and it is certain that by constxmt filing, what was once tlie 
plate below the tooth line becomes in time part of the teeth, and must 
be set. But so long as this metal is not in tlie tooth proper it should 
be left unstrained bv hx'Jil tensions. 

The two princij)al modes of setting are by sharj) quick hammer 
blows and by bending. The former mode has the disadvantiige of 
being less regular, except [jerhaps in the case of those machines used 
to set hand-saw blades, where the forw of the blow is determined and 
kept uniform by a sj)ring or weight. 

The simplest saw-set we know of is a notch in the side of a file tip — 
having the advantage of being at hand when wanted and not necessi- 
tating a special tool. But with such a l)ending device the amount of 
bend must be regulated by the feeling of the oj)erator; and {)erhaps it 
is best to have a separate set, with a stop, enabling one to vary the 
amount of bend given to the teeth, and to keep it uniform throughout. 
The cuts show common forms of saw sets. They have the advantage 
of neither oversetting nor undersetting. 
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If any one tooth |)rojecls lieyond the others it will get undue work, 
and either dig in and break, or retard the cutting, or limit the capacity 
of the saw by " ina'ifciiig " thiiMt; H-liicIi follow it and an; by it prevented 
from touching the wood. 
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Swafiiiit;, swedgiiig, iir iiiiiij>iiig, is tli»^ n|iM'ttii((f, «id<'iiiiifj or spiwiil- 
ing of the t»!(;tli Id give clwiraiKf, cti-. It is U'st ollti-to<l by a rttt-ol 
(lie having a \ milcli in it, to c^nit'iirm fn wiiicli tlic lootli is smartly 
haDiiiicn'<l. Jt hanliiis iiml iinulcnms the iii»l;il. Kxtivnit.' sprwul, at* 
is our .S<nillierii iisjigi', iicrcs-iiialcs ilio sarrifiii- nf ifrii|KT in tlic tooth. 
Ill one ihnn iif die the- siiarjiiM'ss (if angle is ohtaincd hy sawing a kerf 
in the angle iif the and liriving tin- junts together l>y a ring (se(' 
Kig. '202). The h>wer ojxiniiig in this swage is ruLiniliiig and spreads and 
»haiK!S the teetli as seen jit 11. The iipjier one is for si|nanng up to 
tlio slyle a. Tlie ki'rf in llie notch enahk-s a line sliarp tingle to l>e 
made and maintainetl and i)erniit:i t)ie haiileniiig eomposilion to enter 
fnvly that portion of the die whidi dtnw (lie nio>t work. 

In another there is an adjnslalile wall to ijie notch, wliieh mil Im- 
set lip liy a sei-ew lo any desin^l acnteness cif angle (see Fig, 20:t. 

iJomctiiiKM one or more leetii will strike griivel or some other hard 
BuUstaiiec, and take olT the point. To ohviale enttiiig down all the 
rest of the teeth, the short lootli may be lenglliened, as shown in Fig, 
204 (an iiisert<.-d tooth). Mark the short tooth with a file on the under 
side, so that in liling it will he i-ccogni/ed. liaise the swage in the 
act of njisetting, and the })oint will Ih; raised up as shown in Fig. 205. 
A liffht hammer should be used in swaging. 
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Ftg. 203. Emermm, Smith .r Co'h Sirage. 



APPENDIX VI 



GUMMING AND GULLETING. 



Gumming and gulleting may be done with (1) a file, (2) a press or 
punch, (3) a milling cutter, (4) an emerj' or corundum wheel. 

When the hardness of the material to be removed be considered, it 
is easy to see that some of these modes have advantages over the otliers 
in point of time, labor, and material coasumed, and evenness of results 
obtained. 

The file is slow acting and not readily renewed when dull. Its use 
answers for small and hurried jobs, and those done without removing 
the saw. Its use is shown in Fig. 206. 

The press or punch is used in the process oi manufacture, and neces- 
sitates the removal of the plate. 

Fig. 207 shows a hand press for saws not thicker than 12 gauge. The 
lever A is detachable, fitting on socket jB, cast on the end of a rack 
pinion gearing in the rack Cin the back of the slide carrying the 
punch D, 

The punch is held by the clamp £and next I) the top of the punch 
bearing against the end of the slot in the slide, and removed for grind- 
ing by loosening the nut O. When the punch gets short and the 
lever too low, the pinion-wheel should be withdrawn and changed one 
or more teeth. 

The milling cutter is one of the most rapid and even working tools 
used, and without it the circular saw would often be of little use. It 
may be driven readily by hand, having adjustment for depth of cut 
and automatic feed given at each revolution. One is shown in Fig. 209. 
The chambers it makes must in everj' case have a semicircular bottom 
— a very advantageous form for the throat. To use it a circular saw 
need not be removed from the arbor. The economy of saw plates 
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resulting from its use «iii hardlv \w e«tini.it«c], wliilc the ai>e<Hl and 
regularity of ibt action tesivr nothing to be desired. 

Fig. 2IO8I10W8 a i-mter grindpr for holdiiifr the cntterof a cliamlKT- 
ing ranchine in |Mwitiiin diirinji sliiir)x>niii^. 




Fig, 211 shnwH a inin't ini))ort:mt and successful invention — tlie , 
" spiral line " mode of gulleting. By making the back line of each 
tooth the continuation of the spiral lines z, the shiirpening ia maiuly 
done by gulleting the thmnt with the rotary giininier (Fig. 209). The 
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cutter, in tmveraiiig the ttpinil line, reduces t)ie front or tliroat uf tootli 
D while prolonging the point line of C. The saw B is the saw aa 
worn down. A reduction on radius from G to F, say 6 inches, corres- 
ponds to a distaiico G to 1", on the spii-al line, 24 inches. The gullet 
is semicircular, whence an advantage, an incli and a Iialf tooth keeping 
as clear as a two inch ordinary tootli. Wearing a 54 inch plate down 
to a 42 inch would give only six sets of two inch teetli, but eight sets 
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of one and a half inch. Tlii> milluHl |iivserves the true i-ound of the 
liaw. The tooth rtimainw the wiine «hai«' throughout, instead of having 
a constantly lessening chanilH;r. 

Fig. 212 shows part of a gullet tooth siw alter cutting ;iO(»,000 feet 
of hemlock lumber. Line /> and point .it arc the origiiuds; line A' 
and point Cshow a i-cduotioii of oidy ^^ inch in diameter. 
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In Fig. 213, tooth B has been rechambered; A chows, hy the file 
applied flat to it, that it much neede that operation. 

One maker had tcetli like Fig. 214 sent to him to Iw gumnieil. B 
in the acttial chamber line ; it should Imve Imk-ii C 




The emery or corundum wheel does quick work in the highest tem- 
pered steels. It can be obtained of any desired edge section and used 
to dress the bottom, edge, back, or top of a tooth. It requires such 



GRIHSHAW ON HAWS. 1.1i> 

a high speed of vevolution aa to iiti^saitate to \ise of jxiwor to rnn it ; 
but part of this inconvenience is done away with by swinging it to an 
arbor above the mandrel, in the <-use of circular saws. Fig. 215mIiows 
Bostwick's miicliine for the pur|iose. 
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There exists in the minds of many iKTSons wlio are not fully af^jiiain- 
ted with the principle upon which csircular saws arc made, an errone- 
ous opinion that a saw should work the saime until worn out, if it is 
not acci<lcntally sprung in use or strained in gumming. So far 'm any 
damage to the saw is concerned, there is no difteren<« Wtwecn tlic use 
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of a burr guiiirnt^r and iliat of a file ; but if pmper uirt Im: not exercised 
in the iL«e of tht- f-ratri- wheel there b more danger fivjni it? u;* than 
fn>m either tlie file- or Inirr. 

If the <-onditlon •>( th<: aav.- be i-ueh thut a L-on^deniblc depth is 
required to Ix; cut into tht plate, the operation should Itc iitrloriued by 
going over the .saw several times, allowing the wheel to jfriiid awav 
only BO much a< t-aii )x- done without heating the siw to u bhie. There 
i(t no excuse whati-ver in crowding the emerj- vheel so a:: to heat the 
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saw reif liol, ji.- this Is i-iirf to injiii-c tin- siw, often jrlaziiii: it where 
the wIk.1'1 conn-,-! in r-<mt:ict, so Imiil that :i Kle will makr no imprL'Ssinn 
whatever. Frtmi tlicsi; Imrrl :;piits on the outer surface small fra<'k« 
r-omnienf-c, at iii-sf invisible t'l the eye, but t;r!idually enlai^inf: until 
tliey iMH'onic ilaiifrrrous fnictMri's. Hacking the face of ilir- wheel with 
a itild cbiwl or tin- eonier^ of an old file, will often invvrnt its glazing, 
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SO timt it in not as liable to heat the saw. After a few times guniniing, 
however, the saw will enlarge on the rim so that the slightest warmth 
will cause it to bnckle, and there ia no remedy left but to send it to a 
saw maker and have it re-hammered. Some, however, entertain the 
wrong impression that a saw re-hammere<l will never nm as well as 
when new. On the contrary, a saw re-hammcred will generally run 
better than when new, because all the elasticity for nearly all) is worked 
out of it by use, and it generally works stiffer than when new. 




Fig. 211. 

The eause of emery wheels hardening saw |)lato* is stated by J. E. 
Kmerson to be that the spaces between the iiartieles of emerj- fill up 
with steel, creating a smooth instead of a rougii surface. The friction 
quickly causes high heat, and sudden chilling takes place when the 
wheel leaves the sixtt. To remove it, hack the wliecl with^he comer 
10 
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Fi^. 228. Boewlck'g Emery Oummer. 
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(if ii woni nut lilo, imd grind oft' tlie extreme outer Murtiiwi wliit-li lias 
liwii ImnleiK-^i. It is Iwtlt-r, mid tak<^ no longer to kt'eji tlie emery 
wli(*l liaikfd aud cut nff only a Httln at a time and to go around tlio 
saw liglitly scvenil tinier in gumming. 

Tlifi wlieel is generally turned up true with a diamond after wear. 

The great trouble in the use of the ordinary diamond tool i» the 
danger of grinding out and losing the diiimond. In the tool shown 
lieri'witli the diamond C in held in copiKtr, an shown at /). This 
(•oplHT i.< held l(etween the two halves of the tool, which are firmly 
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Fiff. 216. Kntfraon's Uimnoud Tool for 'I'riiinff Wheels. 

gri|i|)ed together liy the screws /I'/f, the prineiple uiwni whieli the dia- 
mond is imbe^idcd and held, holds it firmly aud securely, Ijcing sul>- 
stantially the same as used in se<-uriiig the diamonds in the Enierson 
Diamond Stone Saw. 

,1 represents the diamond t<Hti. I>li, the st-rewn for tiisteniug the 
tool together with diamond f ' in tlie end, I) rei>rcsents a diamond in 
its (Msirig, which is iua<le of shi*t co]nier on account of its toughnexs 
and pliability; this is Jitte<l around and iiic()rjH>rated into every irregii- 
Uirity of the diamond, then the easing and diamond are fitted into the 
stei'l holder, and the fold of the cup[>er ciising held l>elow the diimioud 
firmly lH:tween the two Jaws of the diamond tinil or liohiev. In many 
other [m)cesseK the diamond is held merely by a grip upon its own Bize; 
when the holder l>e(rome!j worn to the centi-e of the diamond it dn>i>B 
out and is lost. Hy this pruee»s the (.-aiding i;:' held, to which the dia- 
luoud clingK and iu saved. 
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JOIXING BAND SAW BLADES. 



To MAKE Muriate of Zinc (Chloride of Zixc ; Zinc Chlo- 
ride), for Soldering or Brazing, — Fewl nuiriatic acid all the small 
pieces of zinc that it will eat; dilute with an equal amount of rain or 
distilled water (condensed steam water) and it is ready for use. 

To Make Borax Water for Soldering or Brazing. — Burn 
a sufficient quantity of borax on a hot shovel or |)iece of sheet iron, or 
in an iron dish, then ])ulverize and boil in rain or condensed water to 
the consistency of cream. 

To Join the Ends of a Band Saw. — File the ends of the saw 
on opposite sides to form two wedge-shaped ends, having a lap of siiy 
from I to li inch, acconling to width and thickness of plate; a thin 
narrow plate for light work, like ordinary scroll sawing, | inch : a 
wide saw, say four or five inches in width, by No. 16, 17 and 18 gauge, 
1| inch lap. When the two beveled sides are laid together they must 
form a good joint of the same thickness as the blade. Now take two 
pairs of tongs with heavy jaws, long enough to cover the width of the 
blade ; have the jaws straight and shut closely. Cut a notch in a piece 
of about 6x6 joist for wide saws, and smaller for narrow saws ; liave 
the notch large enough, and covered or plated inside, so that it will not 
be burned by the hot tongs. Next clamp the saw on the joists so that 
the laps will (;ome over the notch ; the joists should be say four feet in 
length, and mounted on legs like a ciirpenter\s saw horse. Now cover 
the lap with the muriate of zinc or borax water, placing a piece of very 
thin silver solder or fine spelter solder in the joint ; if spelter is used, 
it may be mixed with the borax water and spread between the joints 
(silver solder, however, is preferable to s|)elter). Now heat one pair 
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of the tongs to a bright chcriy red and scrape off all the sealc, etc., 
between the jaws ; clamp the joint to be brazed, using another })air of 
cold tongs to clamp the points of the hot tongs, hold them a sufficient 
length of time to melt the solder, and have the other pair of tongs 
warmed to about the heat of a siid iron. Now (^refully draw the hot 
tongs oiF towards the back of the Siiws, having the back rest firmly 
against supports, so that the saw cannot move edgewise. Have an- 
other person follow up the hot tongs with thase merely warmed ; hold 
the grip with the warm tongs until the joints are fairly set, when 
nothing remains to l)c done more than to file off* the surplas solder. 
The above process will be found much Ixjtter than cooling off* the joints 
with water, which is liable to harden and crack the blade. The sol- 
dering and cooling tongs should l)e made heavy and strong. The 
cooling tongs should not be used entirely cold, as the sudden chilling 
will harden the plate. If the process is properly performed, the saw 
will be of the same temper at the splice as in other parts. 

Figs. 217 and 218 show a very convenient device made by J. A. 
Fay & Co., Cincinnati, to facilitiitc the brazing of band-saw bliules. 
It is sufficiently exj)Iaineil by tlu? illustmtions. 




Fig. 217. 




Fif/. 21S. 



APPENDIX VIII. 



Gauges and Measurements. 




The gauge om]>liiye<I for measuring tliickiicas of saw plates is the 
ai-aill(xl "Stubs'," o"" Biriuingliani Wire Gauge (an arbitrary ami 
senseluss h«i1c, almost iiiattlileas among tnule stupidities), sliowri in 
part herewith in »im])arison with the inch an<l itj^ divisions into six- 
teentlis, ami also given in jurt in dit^imal divisions of the inoli in the 
anncxctl tiddc; 
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G»ugf. 


IMuiu. Tiicli. 


fiUllgl*. 


Diam. Inch. 


(jaug«. 


DUm. Inch. 


1 


-3 


10 


134 


■ 19 


-042 


2 


-284 


11 


-12 


: 20 


-035 


3 


-259 


12 


-109 


: 21 


-032 


4 


-238 


13 


-095 


22 


-028 


5 


-22 


14 


-083 


: 23 


-025 


6 


-203 


: 16 


-072 


: 24 


-022 


7 


-18 


1 16 


-065 


; 25 


-02 


8 


-105 


' 17 


-058 


1 26 


-018 


9 


-148 


18 


-049 


1 





BIRMINGHAM WIRE GAUGE, EXPRESSED IN " CA RPIINTER's ME A8URE." 

Gauge No. 4 | inch tJcaiit. 



it 


(( 


ii 


it 


u 


(( 


it 


(, 



5 
6 

7 
8 



7 u 
5 2 



full, 
scant. 



Gauge No. 9 ^ inch scant. 

"10 i " full. 

"11 I " scant 

" "12 I " scant. 

"13 ^\ " 



u 



n 



Table giving the values of inches and fractions of an inch in milli- 
meteres : 



InclieH. Milliniotri'H. 



Iiu'hcs. MiniiiirtrcH. 



1 
•> 

4 
5 

7 
8 
9 
10 
11 
12 
IH 
14 
lo 
1« 
17 
18 



2.'i-H0977 
r)0*71M)r)4 
70-10im2 
lOl-oirtHM) 
12«)-91)88n 
l'):2-8t»S(W 
177-7084U 
2(«-li>SlS 

!*iis*r)97a') 

2^VJ-1«I772 
27i)*;U)74J) 
an4-7»72H 
3:^ »• 19704 
.'VM-oiMiHl 
3H0-91M;;">8 
40()-89(>:V) 
431*791)12 



19 

20 

21 
•).) 

23 
24 
2r) 
20 
27 
2S 

29 
30 

31 
«»•) 

34 

:^> 

30 



482-r)t».-)07 
r)07-99r)44 

r»:{3-39.')21 

rv)H-79499 
r)S4-1947C> 
()0<»-r)}»4.')3 
():i4-99430 
0r>0-39407 

0s.')-79;iS.') 

711-19302 
730-59339 
701-99310 
7S7 -39293 
812-79271 
838-19248 
803-r)y22.> 
888-99202 
914-39179 



FructioiiH 
ofaniiu'h. 



MillimctivH. 



Fni«-tiuiiH 
of Mil iurh. 



1 
S J 

1 
IC 

u 
Si 

J 

I 

-■, A 
*■ «• 

IT, 

H 

1 3 

]!i 

.12 

A 



0-79374 

1-58748 

2-;W12,3 

3-17497 

3-90871 

4-7(i245 

5-55020 

0-3-1994 

7-143«;8 

7-93743 

8-73117 

9-52491 

10-31 Ww"> 

11-11240 

ll-90<n4 

12-09988 



Milliinetivrt. 



Iff 



u 
1 

2 .'» 

n 

I r, 
.12 

1 



13-49302 
14-28737 
15-08111 
15-87485 
l(i-0(J859 
17-402:^4 
18-25(508 
19-04982 
19-84350 
20-(W731 
21-43105 
22-22479 
23-oT8;>3 
2.3-81228 
24-0(HM)2 
25-39977 



We annex a cut showing four inches gnuluateil to centimetres : 
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APPENDIX IX. 



ORDERING (IRC'IILAR SAWS. 



In ordering circular Siiws for log sjiwing, it is always necessarj', to 
avoid error or delays, to give the following data : 

1. Whether insertcKl or solid toothed saws. 2. Diameter of saw in 
inches. 3. Kind and number of ttvth (see Fig. 91.) 4. Gauge of saw 
at the hole. 5. Gauge of saw at the rim. G. Size of centre hole. 7. 
Size of pin holes. 8. Diameter of drch pin holes are on (dLstanc« 
from centre t4) centre). i>. Which is the log side Jis the saw runs 
towards you, right or left? 10. Speed the siiw is to run j)er minute. 
11. What kind of timber you wish to cut. 12. Largest feed to each 
revolution of the saw, in inches. 13. Number of extra teeth desired 
if inserted teeth be orderc<l. 14. How it is to 1k' shipjKKl, whether by 
freight or express. 

When ordering shingle saws, send correct draft hok^^, whether flange 
is on right or left side (siiw cutting towards you), thickness at tooth, 
and about the numlxjr of t(*eth. 

When ordering C4)ncavc siiws, give circle to be dished to ; also, which 
side is to l)e dislu^l or ccmcavcnl, the right or left hand (saw running 
towards you). 
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Tables for the Measurement op Logs, from 12 to 24 feet 
i/>no and from 10 to 96 inches in diameter. 



[TheHC tables are given here by special permission of the owners of tlie copyright, 

Messn*. N. W. Spauldin(» & Bros., Chicago.] 

EXPLANATION. 

The length of any log in feet will be found in the left hand column 
of the table, and the diameter at the top of the })age. 

To find the number of feet of square-edged boards which a log will 
produce when sawed : Take the length in feet in left hand column of 
table, and its diameter in inches at the top of the i)age; trace the two 
(^lumns of figures imtil they meet, and you have the required amount. 

EXAMPLE. 

A log which is 18 feet long and 21 inches in diameter gives, at the 
right of the length and dircictly under the diameter, 346 feet. 

And one 23 feet long and 18 inches in diameter gives 310 feet. 

Logs longer than is given in this table can be easily measured by 
doubling any givt^n length ; for example, to find the number of feet, 
l)oard measure, contained in a log 28 feet long by 19 inches in diameter, 
double the amount (contained in a log 14 feet long, 19 inches diametcT, 
and you have the answer — 428 feet. For a log 42 feet long, 10 incJies 
diameter, multiply the amount (contained in the table in a log 14 feet 
long by three, and you have the amount; and so on to any length or 
size. 

REMARKS. 

In placing these tables l)cfore the Lumbermen, we wish to draw their 
attention to the fiu't that they have l)een computetl from accurately 
drawn diagnims of every sized log from 10 to 96 inches in diameter. 
Each sized log has l)een scaled, so as t4) make all that can be practically 
sawed out of it, if economically sawed. Eiich log to l>e measured at 
the top or simill end, inside of the Imrk, and, if not round, to l>e 
measured two ways — at right angles — and the difference taken for the 
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diameter. Where there are any known defects, the amount to be 
deducted should be agreed upon by tlie buyer and seller, and no frac- 
tions of an inch to be taken into the measurement. 

In this table we have varied the size of the slab in proportion to the 
size of the log, and have arranged it more particularly for large logs, 
by taking them in sections of 12 feet and carrying tlie table up to 96 
inches in diameter. As there has never been any in use for scaling 
over 44 inches, it has been our purpose to furnish a table for the mea- 
suring of logs that can be implicitly relied upon for correctness by 
both buyer and seller ; and to do so, we have spared no pains nor ex- 
pense to render it perfect. 



Length in 
Feet. 


Ditm. 
10 

38 ' 


Diam. 
11 

47 


niam. 
13 

58 


1 

Blam. 
13 

71 


Diam. 
14 

86 


Diam. 
16 

103 


Diam. 
16 

121 


1 

Piam. 
17 

141 


Diam. 
18 

162 


t 

Diam. 
18 

184 


Piam. 
20 


12 


207 


13 


41 


51 


62 


76 


93 


111 


131 


152 


175 


199 


224 


14 


44 


55 


67 


82 


100 


120 


141 


164 


189 


214 


241 


15 


47 


59 


72 


88, 


1071 


128 


151 


176 


202 


230 


258 


16 


50 


63 


77 


94 


114 


137 


161 


188 


216 


245 


276 


17 


53 


67 


82 


100 


121 


145 


171 


199 


229 


260 


293 


18 


57 


70 


87 


106 


129 


154 


181 


211 


243 


276 


310 


19 


60 


74 


91 


112 


136' 


163 


191 


223 


2561 


291 


327 


20 


1 63 


78 


96 


118 


143: 


171 


201 


235 


270 


306 


345 


21 


' 66 


82 


101 


124 


150 


180 


211 


246 


283 


322 


362 


22 


69 


86 


106 


130 


157 


188 


221 


258 


297 


337 


379 


23 


72 


90 


111 


136 


164 


197 


231 


270 


310 


352 


396 


24 


76 


94 


116 


142 


172 


206 


242 


282 


324 


368 


414 




nUni. 
21 

231 ' 


DlRIII. 

32 

256 


Diani. 
33 

282 


DInm. 
24 , 

309 
















LeiiKlli in 
Kwt. 


Dlani. ' 
26 

337 


Diam. 

366 


IHalii. 
27 1 

396 


Diam. ' 
38 

427 


Diam. 
29 

459 


Diam. 
30 , 

492 


Diam. 
31 


12 


526 


13 


250 


277 


305 


334 


365 


396 


429 


462 


497 


533 


569 


14 


269 


298 


329 


360' 


393 


427 


462 


498, 


535 


574 


613 


15 


288, 


320 


352 


387 


421 


457 


495 


533 


673 


615 


657 


16 


, 308 


341 


376 


412 


449 


488 


528 


569 


612 


656 


701 


17 


327 


362 


399 


437 


477 


518 


561 


604 


650 


6971 


745 


18 


346 


384 


423 


463 


505 


549 


594 


640' 


688 


738, 


789 


1!> 


365 


405 


446 


489 


533 


579 


627 


676 


726 


779' 


832 


20 


385 


426 


470 


515, 


561 


610 


660, 


711 


765 


820 


876 


21 


404 


448 i 


493 


540 


589 


640 


693 


747 


803 


861 


920 


22 


423 


469 


517 


566 


617 


671 


726 


782 


841' 


902 


964 


23 


442! 


490 


540 


592 


645 


701 


759! 


818 


879 


9431008 


24 


462i 


512 


564 


618 


674 


732 


792 


854| 


918 


984 1052 
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L«Qfftli in Diam. Diam. ' Diaiii. Diani. Diam. ' Diaiii. Diaiii. i IMain. Diam. Diain. 

>(^t. 32 33 34 35 , 36 3/ 38 39 40 41 

12 1 5G1 597 634 ()73 718 755 798 843 889 936 

13 ! 607 640 ()Hi) 729 772 817 864 913 9631014 

14 654 696 739 785 831 880 931 98310371092 

15 701 746 792 841 891 943 997105311111170 

16 748 796 845 897 9501006 1064 112411851248 

17 794 845 898 9531010 1069 11301194 1259 1326 

18 841 895 9511009 1069 113211971264 13331404 

19 888 945 1003 1065 1128 1195 1263 1334 1407 1482 

20 935 995 1056 1121 1188 1258 1330 1405 1481 1560 

21 981 1044 1109 1177 1247 1321 1397 1475 1555 1638 

22 1028 1094 1162 1233 1307 1384 1463 1545 1629 1716 

23 1075 1144 1215 1289 1366 1447 1529 1615 1703 1794 

24 1122 1194 1268 1346 1426 1510 1596 1686 1778 1872 



Lontcth ill 

Fret. 



Diiilll. Dhtlil. 
42 43, 



12 984 low 

l.'J 10CG1119 

14 1148'l2()r) 

15 12301291 

16 1312 1377 

17 13941463 

18 1476 1549 

19 15581635 

20 16401721 

21 17221807 

22 18041893 

23 1886 1979 

24 1968 2066 



Dialt). 
44 



1()8() 

1176 
1267 
1357 
1448 
1538 
1629 
1719 
1810 
1900 
1991 
2081 
2172 



IMuiii. 
45 



1134 
1228 
1 323 
1417 
1512 
1606 
1701 
1795 
1890 
1984 
2079 
2178 
2268 



Diam. Dlaiii. IMaiii. 
46 47 4;* 



1186 

1284 
1383 
1482 
1681 
1680 
1779 
1877 
1976 
2075 
2174 
2273 
2372 



1239 
1342 
144o 
1548 
1652 
1755 
1858 
1961 
2065 
2168 
2271 
2374 
2478 



1293 
140() 
1508 
1616 
1724 
1831 
1939 
2047 
2155 
2262 
2370 
2478 
2686 



Diain. 
49 



1348 
1460 
1572 
1685 
1797 
1909 
2022 
2134 
2246 
2385 
2470 
2582 
2696 



Biatii. ' Piani. 
50 61 



1404 
1521 
1638 
1755 
1872 
1989 
2106 
2223 
2340 
2457 
2574 
2691 
2808 



1461 
1582 
1704 
1826 
1948 
2069 
2191 
2313 
2435 
2566 
2678 
2800 
2922 



Loiigth in 
Foet. 



12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



l>iaiii. Diam. Itialii. 
62 53 54 



1519 
1645 

•1772 
1898 
2025 
2151 
2278 
2406 
2531 
2657 
2784 
2911 
3088 



1578 1638 
1709,1774 
1841 1911 
1972 2047 
2104 2184 
2235 2320 
2367 2457 
2498 2593 
2630 2730 
2761 2866 
2893 3003 
3024 3189 
3156 3276 



Itiani. 
65 



1700 
l'!41 
1983 
2125 
2266 
2408 
2550 
2691 
2838 
2974 
3116 
3258 
3400 



Diam. Diaiii. Diaili. 
56 57 68 



1763 
1909 
2056 
2203 
2350 
2497 
2644 
2791 
2938 
3085 
3232| 
8379 
8626 



1827 
1979 
2131 
2283 
2436 
2588 
2740 
2892 
3045 
3197 
3349 
3601 
3654 



1893 
2060 
2208 
2366 
2524 
2681 
2839 
2997 
3155 
3312 
3470 
3628 
8786 



Diam. 
59 



1960 
2123 
2286 
2450 
2613 
2776 
2940 
3103 
3266 
3429 
3592 
3756 
3920 



Diam. Diam. 
60 61 



2028 2098 
2197 2272 
2366 2447 
2535 2622 
2704 2797 
2873 2972 
3042 3147 
3211 3821 
3380 3496 
3649 3671 
3718 3846 
8887 4021 
4056 4196 
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Leiiffth tu 
Fcfl. 



IMikm. Diani. ' IHaiii. Piani. 
62 63 64 65 



12 21t)Vt 

13 2349 

14 2530 

15 2711 

l«j 2892 

17 3072 

18 3253 

19 3434 

20 361:. 

21 3795 

22 3976 

23 4157 

24 :4338 



2241 
2427 
2614 
2801 
2988 
8174 
3361 
3548 
3735 
3921 
4108 
4295 
4482 



2315 2390 
2507 2589 
27002788 
2893 2987 
3080 3180 
3279 3385 
3472 3586 
3665 3784 
3853 3983 
40514182 
4244 4381 



4437 
4630 



4580 
4780 



IMtiiil. 
66 



2407 
2672 
2878 
3083 
3289 
3494 
8700 
3906 
4111 
4310 
4522 
4728 
4934 



IHnni. ' 
67 

2545 

2757 

2909 

3181 

3393 

3605 

3817 

4029 

4241 

4453 

4005 

4877 

6090 



Diatil. IHiiii). 
68 60 



2625 
2843 
3002 
3281 
3500 
3718 
3937 
4156 
4375 
4593 
4812 
5031 
5250 



2700 
2931 
3157 
3382 
3(i08 
3833 
4059 
4284 
4510 
4735 
4901 
5186 
5412 



DiHin. 
70 

2789 

3021 

3253 

3480 

3718 

3951 

4183 

4415 

4648 

4880 

5113 

5845 

5578 



Diiim. 
71 



Diaiii. 
73 



2874 2960 
3113 3206 
3353 3453 
3592 3700 
3832 1 39 4 6 
40714193 
43114440 
4550 4686 
47904933 
5029 5180 
15269 5426 
^5508 5673 
i5748 5920 



ill Fwt. 



Din III. 

73 



12 3047 

1?. 3301 

14 3555 

15 3809 
10 4062 

17 4316 

18 4570 

19 4824 

20 5078 



lliaiii. 

74 



3135 
3396 
3657 
3919 
4180 
4441 
4702 
4904 
5225 



Dlani. 
76 

3224 
3492 
3761 
4030 
4298 

4567 
4836 
6104 
5372 



l>iHiii. 

76 

3314 
3590 
3866 
4142 

4418 

4094 
4970 
5240 
5522 



niiiiii. 
77 

3405 
3088 
3972 
4250 
4540 
4823 
5107 
5391 
5<)(o 



IMiilil. 

78 

3497 
3788 
4080 
4371 
4603 
49-14 
5245 
5537 
5829 



IMiiiii. 

79 

3590 
3889 
4188 
4487 
4786 
5085 
5385 
5084 
5983 



Itiitni. 
80 

3684 
3991 
4298 
4605 
4912 
5219 
5526 
5833 
0140 



llitiiil. 
81 

3779 
4094 
4408 
4723 
5038 
5353 
5008 
5983 
0298 



Dinm. 
82 

3874 
4190 
4519 
4842 
5165 
'5488 
5811 
0133 
6456 



IMnni. 

83 



IHniii. 
84 



3970:4007 
430114406 
4031.4745 
4962j5084 
5293 5423 
5024'5702 
5955 !e 101 



0285 
6616 



0440 

0778 



LoiiKtli 
in FtHit. 



JMhiii. 
86 



Liaiii. I Diiiiii. 

86 87 



IMiUii. I Diani. I>iaiii 



88 



89 



90 



I>iaiii l>iaiii. 

91 92 



12 4105 

13 4512 

14 4859 

15 5200 
10 5558 

17 5900 

18 6247 

19 6594 

20 6941 



4264 
4619 
4974 
5330 
5085 
6040 
6390 
6751 
7106 



4364 
4727 
5091 
5455 
5818 
6182 
ti54C 
0909 
727b 



4405 
4837 
5209 
5581 
5953 
0325 
0097 
7009 
7441 



4506 
4940 
5327 
5707 
0088 
6408 
0849 
7229 
7610 



4008 
5057 
5440 
5835 
0224 
0613 
7002 
7391 
7780 



4771 4875 
5168 5281 
5500 5087 
5904 6094 
0301,0500 
6759 6906 
7150 7312 
7554 7719 
79518125 



Diaiii. 

93 



4980 
5395 
5810 
0225 
»)040 
7055 
7470 
7885 
8300 



IMani. Diaiii. Piaiil. 

94 96 96 



5085 
5508 
5982 
0350 
0780 
7203 
7027 
8051 
8475 



5192 
5624 
6057 
0490 
0922 
7855 
7788 
8220 
8653 



5300 
5741 
6183 
6625 
7066 
7608 
7950 
8391 
8833 



APPENDIX XL 



Data Concerning Capacity of Saav Mills and Power 

Required to Run them. 



[Unless otherwise stated, widths of straight saws and diameters of 
circ^ulars, tliickness of log or height of csint, l)clt widths and jmlley 
diameters, tooth height and distances and kerf width, are stated in 
inches.] 



DATA— MNliLK SASH SAW. 



-: t 

It 
II 

At 

7 H 

6 H 



i 

s 
;5 



S 



i 
I 



a 

a 

£ 

S 

c 
S 

:3 



I 



e 



S 

S 



1 ill 

4 i I • 

iid S £ S 



5 



:^ 



V 



3 

5 



•3 
e 



9 1751 

1UA12 24 2UUPine 
6 or 7 28 220 IM lie 



24 Douh. 12 

14 40Doub. 14 48 200 lU 
V^ 12 Duiib. 10 24 120 l}^ 

* Inch iNmnlrt. 




2: 

o 



I 

1 

.5 



liifoniiaiit. 



3 M Kiiicrwtii, Smith A C4>. 
10 to 12 M St4>artuAa>. 
2 M * K. Andrews. 



DATA— OAX<i SASH SAW. 






9 



• S 

II 
ii 

a "9 



9 



B 

I 
I 



s 
1 

S 
I 

3 



e 



3 



5 



13 



;< = 



4> 






5 

3 

e 
S 

u 



1 X 



^ 2. £ -o 



3 



s s. r I I "n 



a. 
X 



c 5 £ ® o a 
3 I » -S I 2 

sp s; £ » s i? 



40 ^ 8 la 17:» I'ine Y^ i 

42 4 l.'i 20 240 Tine 12 ij 80 ' ^'4 IV^ 

28 4Vi: ll<»rI2 24 180 PIup Ij!! 24 Doiib. 14 :Ui 180 II4 1^ 

~' •'■ 9 12 Alt 20 2rw Maple 28 1^ M Ihrnb. 26 42 200 1*.^ iVj 

7 1:) 20 :M)0 ^^ 70 Drmli 24 48 :{O0 I iv2 

10 12 12 150 I'ino "2ft %tfr}i Ikmh 2<» 3«! l^i 1>? 



34 ft»i 
21 3^ 
3U 5^1 

27 5J4 



c 

0* 




Inrurmaiit. 



1 






L 
? 

5 






75 tti loo 31 Enii^nton, Smith & Co 


HWM 


St(>flriiii it <'i>. 


St-iM* 


K 


AiiilrowH. 


(;0M 


J). 


B. McKho 


80M 


F. 


Mt-Doiitiiigh. 




C. 


I) Half. 



H 11 24 
7 11tol2 22 20O 



' 2.-. Douh. 20 36 200 1}^ j-\ 

U »^ 3.-. Dimh. 16 42 200 V4 1% % 
* Inch iNMinlfi. 



60M AnnkaLumU-r3tillh. 
3.'! M SnydiT BnM. 
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DATA— MULAY 8AW. 



9 
O 



t 82 _:-e*9 l--i!v"- liifurniant 



• T • 

^ ? :! '5 5 





a 




u 




s. 


• 

9 


s 


^ 


Ji! 


^ 


{^ 

«# 


I 




.i« 


••* 


£ 


»* 
•^ 




7 1-2 7 '2H '225 Pine ^ 15 Doiib. 14 30 1 3-32 2 W Ti M* K. Andn^wa. 

7 8 6 A 7 IK 180 -■> ?i •*<> I>'>»1»- 14 3« 1 V^ 2 ^ litol'iM D. B. MiRho. 

7 10 7 24 3-25 :»» I14 14 Donb. 14 30 IJ^ 2^ tiiivilor Bn». 



• Inch lioardM 
DATA— JKJ SAW— .SPRINU STRAINED. 



t t* £ k. • "^ T liifornmnt. 





1: 


£ 


u 


, 




■5 


r 






^ 

^ 


s 


1 


9 








"s 


T 




■f 


■•t; 


Sm 


" 


s 




1 


•^ 


<*. 


- 


*« 


w 


be 

9 



3-:J2 


E 


X 


2 




a: 

*S 


* 


14A16 


T) 


1100 


Rl*k Walnut 


^^% 


k; 


Y« 



J. A. Kh.v a Co. 
I>ATA— DRAG OR BUTTIN<i SAW. 



a a 



B 9 



4> 



c 









^'3-7 -si^-fv: 2 Inforumnt. 






I -fi f- ^ « ^ I 5. 

H > > JS -3 s .":: -o ^ -^ ?r !§ « ^^ -s 



it 



«i 10 6 9 & 10 24 1-20 r> Single. 8 24 120 Vi ?(; IKmble. K. AndrewH. 

« 6 4 13&1(),36! 40 * 40 IXmble. W. W. (;ile«. 

*\ 10 6 9 28 100 3fi fi Double. 6 20 100 IV4 V4 \i iKjubhv Snyder Bn«. 

♦"Riding" Drag Saw— 3Ian INiwer. 
DATA— BAND SCROLL SAW. 









I 


























• 

*• 


1 




i 
















1 

1 


9 
1 


1 




1 












« 




b 


a 




1 




• 


.9 




1 

1 


S/ 

^ 




> 




S 


3 

u 




3^ 
X 




1 




Inforniunt. 


1 




• 

tc 

9 


2 

5 


r 


5 


;5 


5 


5 




9 




w 


• 


« 


•«« 


« 


tt 


•*« 


«/ 


•^ 


& 








S- 

'i 


c: 


A 


« 


J' 


X 




if 


•i^ 


2 




20 
18«^ 


20 


40 


3A0 


3665 




2 


3-64 


3^V2 


% 


J. A. Fay A Co. 




















Anoka Lum. M. 



APPENDIX XI. 



Data Concerning Capacity of Saav Mills and Power 

Required to Run them. 



[Unless otherwise statetl, widths of straight saws and diameters of 
circulars^ thickness of log or height of cant, belt widths and pulley 
diameters, t(X)th height and distance, and kerf width, are stated in 
inches.] 



DATA— MSfJLK SASH SAW. 






7 K 
6 8 
6H 8 



i 

3 
CB 



I 



a 

s 



be 

e 

6 






if 

5 



9 

5 

" = I 

^1 






5 J 



12 



g? 



•c S 



S ' 

•a 

S 






I 

u> 2 ^ 



1UA12 24 
rt or 7 -28 



1751 

20U Pine 
2*20 IMne 



24 DuuIk 12 

14 40 Duub. 14 4h 2(M) I 



'-^^ 



>.j 12 I>uiil>. 10 24 120 
* Inch ItnariN. 



mi 



£ 

S 

1 

I 
6 



lufuriiiiiiit. 



3 M Kiiionmii, Sinitli A Cu. 
10 to 12 M SUniriw ft C(i. 
2 M * K. Aiidn*wii. 



DATA-OAN(J 8A8H SAW. 




IiifuriiiMiit. 



I 



'n !i% H 11 24 
WS '7 llti.12 22 200 



12 






'A 
2.^ Tkmh. 20 :J6 200 \\^ ^^ 

:*.'> I>i.nl.. 16 42 200 \\i \M Xn 



7A to 10I» Bl Eiiiomm, Smith & V\i 
100 M StimruH A (\i. 
2.'! M* K Ainlrown. 
110 M ]>. B. MrKao 
80 M F. M(l>i>iinugh. 
0. 1> iliih'. 

(iOM AiHikii liiinilior 3til1it. 

•Vi M SnyiliT Bnw. 
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DATA— MULAY SAW. 






11 

i T 



i 

3 
;5 



e 

I 

£ 



9 
B 

a 

u 

s 

c 



a 



I g 



7 12 7 iH 225 
7 H 6 A7 IH 180 
7 10 7 24 :}25 



.a 



e 



3 t: 

a 



be 



:4 = 









3 I 



1-- 



I I 



il 5 



2 7 J. a. - St: 



C » 



if 5 



*3 



Pine % ir> Doub. 14 :«) 1 :i-32 

iT. •% 30 I>«mb. 14 36 V/. 
'M)V4 14 D(Mib. 14 30 IV^ 

• Inch lioardH 



* a 
2V^ 



£ 

2 

o 

I 



« » « o >. 






IiifuniiKiit. 



M* K. Ainlri'ws. 



2 ^ 12tol',M I). B. MrRao. 



-i^ 



Siiv«bT Br««. 



DATA— JKJ SAW— SPUINU STRAINED. 



• 




t* 


£ 


u 








V 


S 


1 


• 

r 


«» 
o 

.c 


I 


C 


*^ 


it 


«< 


M 


^* 


? 


a 

OS 

;5 


:uj2 




> 


H 


14A1C 


.1 


llOO 



tc 



S 



^ 



iiifuniiaiit. 






:> lUlO Rl'k Walnut 2l<i ]^ ^ J. A. Kay * Co. 
DAT.A- DRAG OR BUTTIMi SAW. 



4* "3 .5 



2. 
I 



i I I 



3 



V 



I 



t 

a 

-J X 



S 



a a 



•> 10 

rt 6 

(> 10 



A 10 24 

l3Al(i 36 

9 28 



B 
u 

2. 
S 
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'"Riding" Drag Saw— Man Power. 
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ij 80 D..UI.. 2t» :J0 >*.'>0 55 M F. MrlNinoUKli. 
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sto 13 M Wtttenum Kngim- \Vk«. 
50 M Anoka Ltinilier Mills. 



• Inrh iNianlrt. t rnliniitwl ; " Sliot-gun " «toani AkmI. 

X Running dirw-t a<-tion i-very revolution of ongiuo iM-ing one of saw. 



Disston states that for 10,000 fiK't per day 20 J IP are rwiiiireil ; for 
20,(X)0 feet, 80 HP; for 30,000 feet, 40 \(\\ 

To riui a 60-iiieh ein^ilar througli a 24-in(li hemlock or oak log 
requires ordinarily, acconling to Kmersoii, about 10 HP to every one 
inch of feed in the revolution of tlie saw. 

Years ago 48-inch cinailar saws were use<l in our Western States, 
driven by four horses walking around; these sawed 500 to 1200 feet 
of lunil)er a day, a<XH)nling t4) kind and quality of logs. 
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APPENDIX XIII. 



Alphabetical List of U. S. Saav Patents fuom 17J>0 to 

Nov. 15, l«7f). 



C*uW*«««a«ta*«»«a 



tl 
t( 
M 
tl 



•( 
<t 
(t 
tl 



,.H. Ainl«TKf.n, Miiy :>. IxjJH, 77,4'JO 
R A ml rfWH, I).h'. 7;», 1 »««W, hO ,4 1 7 

** *' Jan. .:4. 1^71,lll,l«)| 

J. K. AtwiNMl, l>,s- 11, l.sjM'i, VAi,:\'2\ 

*' " Nov. 12, lt*C7, 7M,r,xo 

J. fi. nnk«T. Juno i'j, l}*!^, 7(Mm.'> 
8. Harry, Juii«"^J, 1h;m, 7'.»,«ii*t» 

A. B«Ni, Jan. 1, 1m'.7, »;h,s27 

A. liiiyiitoii, Xiiv. 27, lxr,«'.. r>U,\Ctl 
K. 31. Ihiyiiton, Jim. 14, IWW, 7:i.i'*J«i 
W. E. BruiikM. Sep. iJO, l«7n, Uj7."J!'.{ 
11. JlnKHiiiOl A ) ,. 

A. W.Wil..Hn,/ M«y.MMO,Hni,»»...i 

V. N. Bnmii, I)(n'. Ki, lh72, l:J3.ft2K 

I.S &( '.X. Hn »wii, (>it 24, 1 WW), Wi/i'si 

" Jan. 2!Mhk7, r.l/>i:i 

" :Mftr.l2,lsr,7, f,2,n.i 

** Apr. 7, iw,M, 7r..:m.'» 

" Niiv. 2, iM;i», 'jrvKCi 

B. F. BnrKtfw, S«'p. 'J;l. IhX, j<j,2><'.» 
K. Clark, Apr. :{. 1x49, r..-j:i>i 
W. OniMon, Anu. 14, IWHJ, .'»7.n'<.s 

Mar. 21, lH(y«, 7r..7:tl 
" •• Mar. li;. iMi'iU. h7,I»li» 

S. ('«N,k, July 22. I^7:{, HUm 

11. ^'ranii-r. (ht. I'.i. IKfi't, •♦:».hK4 
K. CniUM-lii'n, Mar. 2x, isfo, 4«;,'.»'.h; 
H CnMiki-j.. July 22, lx7M. 111.122 
r. CnjHliy, Api. In, 1m;<i, 27,77l» 

J. DaviH, Jan. 7, 1^»W, 72,'.».'s{ 

A. l>awi>H. Juno 27, 1>»..'», 4s,:i7»i 
n.P.DIllinKlumj. I>«r. '», \Hii.\ .-,1,:{k'. 
('. Diwtton, Mar. 1{». IMiT, «:{,c)2l 
Apr. 2. i«t;7, r>:}.4«ri 
May 21, 1h;7, VA.'Xui 
Aii^j. 11, isr.s. hn.',»2H 
<Kt. 4. ls7»), liw.nll 
F.-1,. 2^ 1x71, 112,227 
II. l>ii^tiin \ ) ... » ,y„- ,,, -.,,, 
I. <). Hill, I • '' ^ '^' •''•'•'■ 
K ji. I)rakr'. Apr. 11. \fHu\ 47.2.V. 
W. L. K^irini;. N«'V. 7. I>»71. l_ii.«„tl 
J. K. Kni«i>u>ii. .Mjir.2<i, Ixiiii. 27..'»:'.7 
July :j, ix«;r.. .^l;,l12 

AuK. iix, lxfi«», .'•7,r.27 

FrI.. 12, 1M17. fi2,«r2«» 

Mar, 2»*i. l.sr,7. r,;{.2:t2 

Juh n;. im;7, r.r>,r,«»2 

Fi-l.. Ih, IKJ^J, 74,:.2I 

Mav :J, 1.S70, I()2,ri20 

Mai. 11, 1x71, n2,.^«.U 

.\pr. 2.'», Ih71, ll:i,!»'.»2 

Juu.'27.Ix71,lM,l2l 

F<l.. r., 1x72, lS\,4rAj 

J. K. KiiicrMiii ) ... , iwru "« -.■>.* 

*W.Si.\Vin«,r;^*'*'-^^-*'''^' •*'■'- 

" " •' 74/i2:i 

W. L. Gago, Jan. 17, 1871, ll(i,'.M-rf;| 



Saw... 



...... ... 



II 
tl 
tl 



H l)i''r>tnn, 
it 



It 
II 

(I 
tl 



<J. H.(i<.KMhn)W, Mar. 2t», 1x70. 101,2.'^*l 

(J. H. iJr.'iMi, Sp. 12, 1H7I, 11H,H(I0 
J. HoLUn, Mar. :•. 1x72, 124,2fi8 
K. Ilnniplir.'y, F»l> Ix, IKfi-H. 74,Ml 
J. llutluT. Jan. 2, 1x72. 122;J20 

M.^\.^M■tl..rlI^ Auk. 22, 1x71, llb,a70 
N. J( iikinri, F«l.. 2, lx»jy, xil.4</r 
M. Jiri.-kif Mar. IH. 1x72, 124.825 

N. J..|in-.<n, X.iv, 12, 1x72, l^ilijiHW 
II. Kn.-wl.j*, Auk. 27, 1K.-.0, 7,W)3 
J. I.. Knwir-i-r. I»»«i. U, 18r.7, 71,025 
II. A. I^mnian. July 2ti, ixiili, 92.M6 
J. Lippiui «>lt. Mar. i:{, IhVa\ M,I57 
.FuMo ft, l^fi^i, MA2a 
G.V.LitthpftKf.Apr. 2i'., Ih70, l(ni,280 
'• Div. in, 1x71, r^l.ttftO 

J.K . r^ K-k « < hhI, Nov. 12, 1 xr.7, 70,7*28 

T. l»."M.u>Iiail, May 7, H<72. 120,407 
A.<".Maitin.V > ,,,, ^. ,^.., p^ ma 

K.Marx, N.iv. 4,lh7:i, 144;U1 

(J. Mauli. k. Kill. I», 1 «!)!♦, Wi,KiO 

July 12. lx7o, laVWD 

E. M i.ill. jr., .1 11 nt- 2H, I xr.y, i»2,0W) 

W. 1*. Milkr, <>.i. n, is«;«;, r^a.fjM 

Sp. 1, lxi;«, si.sil 

'• •• •• }<i Mi 

W.K.Millinian, iut. 4, lh7o, 1(WJ(»I0 
<".Mit/.i-lM«'M, Aujt. {*. lx7o, 10«J,1M7 
<;.H..Mi.nt^;onry,Aut:.2,MMjH, Sl.r»25 
J. Ni-al, JuiK* n, lx(>7, U5,r>H7 

J. J'hilliiw, Srp. 27, 1x70, 107,H08 
I). Ki. k.r, ihx. 17, 1x71, 119,1)08 

K J.I{i»liinK.»n, S-p. 2.'», ls6«;, .'iH,297 
1). ^?altU■r, Auj;.2;'i, ixiw, KI,413 

Nov. 14. 1S71, 121,007 
S. S hoti.l.l, Mav 27, Is7;t, 1;JU,426 
S. \V. >liailfr, July 12, 1x70, l»ri,2i;l 
CM'.SIn'i niaki>r,Jun«' .'>, ixwj, .Vvt75 
J. Sniiih, <Ht. 4, 1x70, lo7,or»9 

J. II. ."'Uiilll .V Ic . ..I iw-ii nr it\o 

KM. r,-.kh»ni,r^'l' -'' ^■^'•♦» ^''^2 
N.\V.Si'jiul.lm^'..*H-p.Hi.lKr.l, .13,270 

.\. V. Sj il, lur. m, 1^72, i:»,810 

\V,H.Strp|i(.n4,in,Jul.:MM>ri7, <;7,:W9 
li. .<t.\\ail, MavH;, ixM, lo,««2 
l». TalU-t, (».t. 2, lJ*«iO, ;«>,2ik'> 

r. Tli..nii»»«.n, Auj;. S, 1x71, 117,(»44 
K. \V. Till..ri, Apr. 2, 1S»17, <K5/i8l 

Juu. 2i,ix;>:», n,807 
Jan. i;. ixftj, :i7,:n2 

Mar. 3, iMti, 37.s;i,'» 

Juy. 2(», Ixfii), 92,«.HW 

Jan. 7, Ixi'iS, 73,210 

J. L. Wan in, I»fr. h, ixGx, 84,722 

T. William, Jan. 3, 1x71, llo,7US 



J.II.Tutllr 

W.lJ. Tutrl.«, 
t< 

J. 1\ Tvl.r, 
(J. Walk. 1, 
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Saw J. WwMlnmifli, May 15, 186C, 54,827 

Saw A SawTocth, J .M.Jolnuftoti, Miiy 2r>, 1KG9, 90,.'lfi5 
Back, W. (Meiustin, <.kt. 17, 1871, 11U%7 

Band, C. A. Youug, Jan. :i, 1873, 139,044 

Belt, D.A.t^moruii, Mar. 21, 1.h54, 10,»;78 

W. Carey, Feb. 17. IKIC, 

O. Tlu>uii«on, Auk. '^\ l'**^^, 81,434 
or Baud, A. Stewart, July :>, 1817, 
Timber, B. Itarker, Jan. C, 18.«J, 
Buhl T. Ixavitt, Dtv. 13, 1870, 110,(»r»l 

Chain, D. Kennedy, Fob. 4, 18r»8, 74,097 

Circular, 8. Bonnel, Sep. 2«}, 182:J, 

n. Diiwtou, Jan. 14, 1868, 73,2:W 
J. E. Eniermm, Apr. 13. 18C«», 88,H49 
J. F. FAlnuir, Aiig. 18, 18<;8, 81,2r.7 
J.Glovo, (Vt. 1«), 1839, 1,372 

VV. F. Hill, July 11, 1818, 
L. HiUliaK-k, Jnn. 29, I8;i;j, 
W.Kondall.jr, May 18, 182G, 

H.Sh.tn.} M,u-.I(M«<'.1». H7,S91 
CircorCylu'l, L. K Bump, Aug. 29, 182«, 
Reacting, \V, Avery, D«h). 8, 1820, 
Revolv'g, T. Howo, Feb. 19, 1829, 

Stone, U. I)eeriu»c,Hr.,()cl. 3, 18:>4, 11,746 
Oroas-cut, W. (.lenwui, Aur. 22, 1h71, 11h,198 
S. 8. l>ia8U»n, Jan. 21, 1868, 73,.'ilG 
P. Long well, Jjily 26, 1870, 105,704 
A.M.Lcabury, Nov. 19, 1867, 71,227 
arc A. II. Foote, July 14, 18.30, 
Comp.Rotary, A. Stewart, S<«p. 29, 18-2.5, 
Cr'<ut Steam, L. Keirk, Mar. -'7, 1847, 5,040 
Cylindrical, C. Murdock, Dec. 2."), 1868, 85,«>21 
Drag, J. Bailey, Jun. :i«>, lK6:t, 39,(r28 

W. A. Purvi'H, Ai)r. 21, 1863, 38,264 
Hand, J. F. Allen, l>ev^^. 24, 1867, 72,582 

B.M.Brwken- 

ri«lgf, Jan. 23. Is66, .'■)2,131 

T. S. l)is«ton. Sop. 2:J, 1873, 14^i.l28 

A. W. KlnuT, July 16, 1867, 66,690 
J. E. Enu-nwu, Sep. 22, 18«J8, 82,299 
J. G«)rhani, May 13, 18.*)6. 14,86;t 
J. Jennings, Apr. 17, 1809, 

O. n. Langd(.n, May :«). 1871, ll.'),:J28 
W.H.Liviug^«ton,Apr.•2:^,l867, 64,118 
T. 1>, UuIktI.h, Apr. 28. lH(i3, 38.;J.38 
K. K. lUu', Juno 2.>, 1867, 66,174 

W.Arn.ingtun.f"'^*-**^^'^'' ^'*'*^' 

Wood, C.M.Day, (Kt. 9, 186«i, 58,r,16 

Ice, J. Bark or. Fob. .3, 1838, 590 

S. .Vottun, I)«H-. 2, 18.56, 16,152 
Jack, A. Wliitl.M-k, Aug. 16, l87o, 10«;,4^i8 

Jig, I.B.Arthur, Mar. 2:J, 1869, 88,114 

N.S.(Jra>v^r^"- ^^'^^''^' **^'ll^ 
T. lUandin, June21,l87o, 104.410 
J.E.OlianiU'rlin. (Kt.27, l8(Mi, 83,362 

B. Merritt, Jan. 14, 1873. i:V4,760 

C. 1). Moore, Aug. 15, 1871, ll8,(m 
A. F. Shaw, Feb. 9, I8r4, 41,5;i9 
M. E. Weller, (Kt. 14, 1><73, 143,<>50 
A. II. Whitnoy, Aug. 15, 1871, 118,087 

*"*'■ a: ^-.S." *}»'">■ ^■"''•'"•■^■«' 

Planing, W. S. Win*)r, Nov. 5, 1861, :W,673 

Beciprocating,C. (foruiann, Aug. 21, 1870, 29,()88 

R. 11. (>sg«.o<l, Aug. 2:i, 18.VJ, 25,214 

Mill, S. Taiu'r, (.kt. 20, 1857, 18,474 
Rotary, R. 8. Thonuw, July I. 18.36, 
Round, Z. Cox. Mar. 14. 1794, 
Scroll, J. Atkinson, Nov. 4, 1873, 144,181 

G. L. liaar, Nov. 19, 1861, :«,732 

C. M. Baxter, Sop. 29, 1868, 82,.585 

II. L. Beach, Deo. 2, 1873, 145,084 

A. Boekman, Sep. 8, 186.J, 39,7iH) 
II. Biokford, Feb. 25, 1873, i:J6,207 

B. J. Camp, Feb. 18, 1868, 74,497 
A. D.CumplHdl, N..V. 21, 186.'., 51,105 



Saw, Sondl, T L. Cornell ) ...„ ^^ iq„ iitob't 

AS.Whillock I ^"« ^^' ^^"' ^"'^^ 

W. II. Doane, Jan. 24, 1865, 45,981 

Jan. 7,1873,134,660 

W.II.Dobeou}-^"- 21. 1873, 136.099 

W. Dobflon. Sep. 29. 1863, 82,601 
W. H. Dobson, Jan. 31 1871, 111,328 
W. Gardner, Mar. 28, 1871, 113,042 

A. Girandat, July 8, 1862, 36,817 

N. B. Ilatlley, Aug. 9, 1870, 106,153 
F. H. llarden- 

liorgh, Jan. 14, 1873, 134,882 

S. Harrington, Dec 5, 1866, 51,312 

I. IlinI, Oct 3, 1871, 119,517 

II. II. Humphrey » m„-o3 71 115210 
A II. Biokford, \ M«J^.7l,llMiO 

R. MrCheaney Apr. 12, 1870. 101,897 
Nov. 1, 1870, 108,921 
L. Miller, Apr. 18, 1871, 113,907 

G.M.NickerMon,Mar. 8,1870,100,661 
M G. Ogilen, July 5,1870^106,120 
I. R Bitter, Oct. 24, I87I, 120,326 
J. W. Rowling- 

(kin, July 22, 1873, 141,080 

A.M. Schilling, Nov. 8. 1870, 109,060 
H. B. Smith, Apr. 22, 1863, 138,103 
W. A. Sweet, Jan. 7, 1862. 34,078 
E. A. Walker, May '27, 1873, 139,284 

B, D. VValhue, Aug. 29, 1871. 118,498 
J. B. Wright, Dec. 30, 1873, 146,118 

Whip, S. Barber * N. ) ,.,„^ , .baq 
W. Tompkin«, r "°® ^' 1^» 
with Detach- 
able Teeth, T. P. Marshall, Mar. 21, 1871, 112,943 
W«xkI, R.AA.F. Andrews, Jan.24,1854, 10,439 

R.Blake, JiUy26. 1869. 24,903 

J.Hamilton, July 31, 1809, 
June 10, 1830, 
A. Pruyn, Sep. 11, 1860, 29,991 

Stone, G. W. Cherry, Aug. 1, 1864, 11,410 

P. Sweeney, Aug. 30, 1869, 26.287 
S.Chapman jr., Nov. 29, 1863, 10,281 
A Marb., J. T. Bruen, May 8, 1866, 12,813 
W. Wataon, Aug. 1, 1864, 11,432 

Stone Cutting 

& Dretwing, I. E. Newton, June 8, 1869, 91,166 
EudlcHB, G. Kammerl, Dec 1, 1863, 40,767 

for oul'g he«lgo 

for pljuihing, 1) C^jre, July 13, 1869, 92,602 

for cut'g round 

t^-noM. rot'y, C. Whitumith, Sep. 25, 1839, 1,337 
for cut'g timb. J. Ruthren. Nov. 30, 1836, 
for fell'g trees, W. Hunt, Jan. 6, 1836, 

S. Warner, Blar. 22, 1864, 42,034 
making clap- ) R.Eastman A I m.* ia laon 

boimls, circ^ ] J.Ja^iuith, / ^*'-l^' 1®^' 
making stufTg 

foruphoUt*g,G W. Marble, July 19, 1870, 106,460 
proiiar'g bbxks 

for matrices, c. J. Morgan, June 27, 1839, 1,203 
sawing and 

smooth'g b'dit, G.F.Woolston, Sep. 30, 1861, 8,393 
saw'g boanid or 

timber, d'ble t. S. Dauley, Jan. 14, 1831, 
rawing fellies, G. St<*ck, June 7, 1870, 104,074 

saw'g frot holes 

in fan f«tiok«, J. W. White, Oct, 3, 1871, 119.678 
saw'g mach'y, 

8elf-t«ettiug. A.Arnold, June 24, 1856, 16,163 

sawing stone, A. Fames, July 27, 1852, 9,147 

J. £. Emerson, Apr. 25, 1871, 113,993 

June 4,1872,127,686 

sawing timl«r 

annular, R Grant, Oct. 8^ 1838, 973 

Hiwiug timber, 

wmnl, otc.; oh. P.P.Qulmby, Juno 3, 1834, 
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Fnr Baw'if watiT MT., (). Williji, 

h'iri/.'tiil, 
or vertic-al; niiri, A. Stowiirt 



Saw, 



Jikp. 20, lJ^u\, 1(),(H2 Saw, Pilu, 
July .">, lsl7, 



<'In"Ulftr, 

Diamond, 
Iland, 



hkrull, 

Stone, 

M'aMiIo, 
Mftud, 



Daml, 

Buhl. 
I)ut''licr*(i, 
Cnifw-i'Ut, 
(Cylinder, 

DmK, 
Hand, 

Jig. 



flaw. 



Ilund, 
( 'in-ular, 

<'ott<>n gin, 
lliind, 

Jijr. 



\V. II. Ik'ntlpy. Apr. 14, 1H7I, 14'J,:.(;2 
J. W. Iii-an<li, Mnr. '.i, li<74, linjini 
M. ChaiMj. July 14, lh74. l.V2,u7o 
W. <'li'ni.M4«n, Fob. 17, 1^74, 147,r.in» 
II. Diwlon, May 'J»;, 1S74. LMJliKi 
('. 1». I^.thn.p, ¥v\k lo, 1874, 147.:^l.'> 
W. P. .Milltir, May I'.», 1»S74, l.M.lUlJ 
J. T. TuniK, Juntf ii, 1^74, i:.2,l:J7 
i* II.V.»|,ur;:h, Aujr. II, 1>74, r.4,im 
K. Andn-w>, Nnv. l«i. 1S74, l.')^^74^ 
W. V. Hah-, Apr. 14. 1^74, 14H 74h 

I. II..»:iIi«nd, Apr. Ml. Ih74. 14H.J»:iJ 
J.I>.lhl8l>llnd.sjr.JaIl.■J(),I^74,14l^ll)<I 

JuncJiJ, lf*74, l.V2,:t7« 
G. Al>ninii, Juih' '.», 1h74. UiI.Mh 

II. I)iK^^.n, Junei:'.. I**74. l.V2.:i47 
11. H..WM.n, net. I;J, 1m74, 1.V),!».'h» 
C. A. tViiui-r. N..V. .1, 1S74, l.'.«;,4I7 
W. II. l»«iI»N.n. Yvh. 24. I>i74. 147.l»i:j 
C. T. Knnl, Mar. 17. l^*74. 14s,i;k4 
J.T.HusIuiMilhJr. Jan 2i»,lh74,14»;,(iJ<n 
S.<;. MuniHon, Sop. 11, lh74, 1.V>,1^>.^ 
1). F. Snjitli, N..V. 1», 1«74, m\,H'2:i 
V. I'aiiitor. Mar. :i, 1H74. 14^.^:w 

w. i». Miii.T, (kt. .'», 1M7:», hw,:j:w 

A. Ncwhall, Mar. il. I'*7.'.. lt.l,.:ii:j 
<;. ¥. W.kmI, S'p. 14, 1«7:», 1»;7.721 
K. Bn»«n. May lb, 1«<7:), HhU'^.h; 

\V.MilI*.i«ttnKl», N«»v.2:j. 1k7.'i, 17(I.1mI 
J. K. Knit'ixin. Dvc. 7. I.s7.'), l7c»,KJ.'l 

T.M.Kinhnian J 

H. II. Miliar, Julv2n. 1^7.-), ir.-i,74J> 
11. l>ii*ton, Jan. li», IM.'s l.S.s/J^I 
Sip. *JI, 1«7:», ir,7.'.rt>(J 
8. R Fuller, Julv ••, 187;-), IdWVl 
('. M. Mavdon, Fob. 2, l«7:.. LV.»,4I2 
K. J. \Vi';tf.ott. Frb.iJ, lH7.'i, l«H>m;j 
(;.S. William^ Mar.lJi). 1S7:.. \f\\,r,M 
J. M. IJ^iiici'r Fob. 2:1. 1x7.'., Ui< 1.144 
W. H. Itrinp., N"V. H;. 1^7.'., 17«MMh 
f. AIK-ilN.n, July 4, Ix7r,. 17'J,:j'.k> 
K. M. Ifc.ynt.Mi .Mar. 1^, l>7r,, I7:>.:i:Mi 
J. K. Kiii.TH.n, F.'b.2«.», 1^7»;. 174,2Hi 
r. II. h'AK*', Jan. 11. 1^7»■.. I72.i«»:J 
H. I>i*>Kt<>n, Sp. 12, 1h7»J. 1^2,17?* 
F. F. Taylor. Ptn-. 12. l>7i'., It^.'^^f'^i 
('.FSattf-rK'-'d Ann ^. 1^7^■.. lHi,7'.KJ 

H.I»i«.t..n <t ('. I xug w 1^7•^l'^l,422 
T. Sli.ii-nmkiT, I * 
K.II.Hrn.-illit, F.'li .211, \sH\ 174,li>.'"» 
1». IIu»:lnH. Mar. 21. lM7r.. I7.\lul 
W. 1 \Viiin«', May Mi. l^7ii, 177,ci;j») 



Saw, 



Circular, 



Hand, 



JiK, 

rianing, 
SroII, 
Sliinf;lo, 



I). IJoan, Aug. 1, 187f., 1H<),623 

J.&W.F.Barues, F.-b. 1. 1K7«, 172,051 
II. L. lloach, (.»ct. :i, 1«76. 182.743 
ll.J.Ci.idtfinan jr. May2;J. 76, 177,021 
r. (J. (Jircmil, July IS. Ih70, 17l»,«J07 
K C.Watti-ruuin. Mar. 7. 1»7«, 174,395 
W.D.WcHtiuan, Juno 13, 1«76, 178.H*21 
J. T. Janiw, Sop. 2»'». I^77. lUr»,6lO 
W. V. Mil lor. Sop. 2-'^, 1877. 190.062 
('. J. \\i\A>u, July 31, 1877. 193,740 

Nor. G, 1877, 19fi,8ftO 
H. Di&iton. Juno 19, 1877, 192.240 
D. It. Mcltao, Aug. 7, 1877, 19:1,985 
S. N. Poolo. jr., Juno 2il, 1^77. WrifiM 
K. \V. Tilton, Blay 22. IH77. 191,198 

Nuv. 27, 1877, I97,C88 
C. IHtwtiui, Jan. :k), 1877, 186,814 
L. Share & J jj^y ^r 1^77 jqo 914 
S. ^ . KeainH. > 

L.T.T. ^Hti«nIov, Mav 22, 1«77. 191,189 
l.S.&r.N.Hrown, Nov 20,1877,197,325 
J. A. IIou«o, Apr. 10, 1877, 189,461 
J. Blurreau, Doc. 11, 1h77, 198,142 



Tub'rr<iang, J. A. lialcli, Jan. I(i. 1877, 18(1,293 

Saw, C.W.HublNinl, Nov. 12, 1K78, 209,810 

K.E.ruindoxtcr. May28, 187K, 204,:i69 

Iland, J. KrauH. July 9. 1h78, 2<t5,87G 

CircuUr, J.F.3Iilligan, Jan. 29, 1878, 199,851 

'• 199,852 

G.F.&D Simonjl.* ) Ang.27/78.207450 

ftA..\. Marshall. ) 

W. W. iiiU'H. iU't. 1, 1878, 208,472 

F. Mavrhofcr, JunoZTi, 1«7S, 2IV'>,197 
W. Hernoy, Aug. 2o, 1878, 207,159 
J.K.W.x^lM.ugh. Apr.lG.l«7H. •2li2,5(W 

G. W.tJriffin. IM-.. 3. 1k7«, 210,421 
J. A. Uobbinh, Jan. 7. 1879, 211,259 

J A.ltobbiniJ & { j^„ 14 1H79, 211^140 
J. h. Dunipuri, \ 

W. II. Smyth. Fob. 11, 1879. 212,278 
a. Sthleiclier, Fob. 18, 1879, 212,516 
(J. W.Cary, " " 2l2:i.'>5 

J. A. Miller, »Iar. 4, ls79, 212,813 
J. K. Carver, Mar. 11, 1K79, 213,169 
W. r. Miller, Mar. is. ls79. 213,439 
\V. S. Hill, Apr. Hi, 1>»7U, 214.389 

•• 214.390 
Flro-wdDrag,F.HIIaga A) 3I«v jj is79, 215,109 
M. >> . Ilonrv J 

\V. S Hrewor, Juno 10. 1S79, 216.374 
T. It. Fagan, Juno 17. 1879. 2UMi6.3 
J. MiowaltiT, Jnlv «, ls79, 217.416 
T. Tripp. • •* 'lll-Jim'i 

D. \V. \VwiVor,8op. 2:1, ls79, 220,* KW 

J..\iigHpurgor I (ku 14, ls79. 202,5lW 

itJ.Nonnuvor, j 

C.A.lNtttrU.rn, <ht. 21, ls79, 220,705 



Drag, 

Hand, 

Sroll. 
Planing, 
Saw, 

Drag, 
Cin'ular, 

Ji«. 

(.'in'ular, 
Cotton-gin, 
Cin'uUir, 



Drag, 

Circular, 
Drag, 

S-ndl, 



The above comprises all Saws ])atente(l in the Unite<l States from 
17^)0 to November lOth, 1871). 
Compiknl by 

John a. Wikdershkim, 

Solicitor of Patcnis, 
No. 110 S. Fourth St., Philadelphia, Pa. 
Through whom copies of sj deifications, drawings and claims may be 
ordereil and obtainc<l. 



ADDENDA. 



For soft wood, teeth such as ^, in the figure, answer well, the cut- 
ting edge being perpendicular. For hard and knotty wood, the shape 






A B C 

should be that of B (angle of 60°, equally divided front and back). 
For miscellaneous sawing, sometimes hard, sometimes soft, C is the 
good form ; an angle of say only 40°, equally divided front and back. 



The American system of cutting to dimension in the forest is a great 
waste of timber ; as one-quarter of the stuff, after squaring, is wasted 
in kerf, and by irregularities of seasoning, warping and scratching, one- 
tenth more is lost, making in all three-tenths. When taken to the 
mill to be planed it is so covered with grit, and sometimes with a 
" cru3t '' hard to remove, that an English planer is too light to work 
American stuff. In addition to this, lumber yards have to keep on 
hand an excessive assortment of various dimensions, which a Euro- 
pean yard would saw to order. 



Corundum, the hardest of Nature's products, next to the diamond, 
is sawed into blocks by the use of Tilghman's cast iron shot. (See 
Polytechnic Review, vol iv, p. 149). 

Horace Greeley, in his account of a brief tour in Europe taken by 
him in 1851, speaks of an Italian woo<l-sawyer, whose performance 
attracted his particular attention, from the fact that, instead of apply- 
ing the saw to the wood, he took a stick of wood in his hands and 
rubl)ed it on the saw. Mr. Greeley estimated that a sharp American 
would saw as much in an hour as the Italian laborer in a week. 
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S/mif/fh of Hand Stiw llbulcH. From ^'/^oli/frrhnic lierirWy'' Phila, 

"'l\;st t}( till* Htrcii^lli of eight sjxjcirnens of Perrin^s Band Saw 
nhulf.M, with l>raz<^l joints, hy Ridianls, Ijond^n & Kelly, made on 
ltiehl(^ Hros. 1\'sting'Machinc, July 19, 187f): 



No, TliirkncKH. 



WiMtli 



Wi<Itli iicjirt-st lirciiking 



Strenj|:th per 
s(juare inch. 



\ 


•();{|(i 


1 -or, 


2 


•();{;');{ 


•(;2 


:{ 


•O.-Uif) 


•715 


•1 


•(«.-{7 


i-()(;2 i 


n 


•(KUO 


•(i2r> 


(i 


•(KMO 


••»{»(> 


7 


•();j;ir) 


•280 


K 


•(KJIO 


•(>{»-» 



I 



M 

2 
{\ 

n 



(\ 

M 
Iff 

3=V 



7000 
4000 
GOOO 

;joo() 

2230 

2000 

2000 

485 



209,193 lbs 
182,765 " 
220,649 " 

83,823* " 
115*090t" 
13r060t " 
213,210 

16,430 



u 



* Hn>ko at iMul of joint. 



t Hnjku across centre of joint. 



"Tlie avenip;!* striMijijth of the unjoincHl piecHis was 446 lbs. for each 
1^- iiu'h in width, and the stivn^^th of the weakest (whicli were the 
narn>wt>st also), 323 lbs.; while the average strength through the 
joints for inu'h ^^ inch in width was 206 lbs. per -^ ineh ; in the 
wertk(»st, 176 lbs. All the blades for the onlinarv saws arcmadc of 
No. 19 B. W. (i. stivl, and vary only by the irnHpialities caused by 
grinding or fding the joints. The knowknlge that when a band saw 
IS iHMUg stniininl to the amount of 175 lbs. for each j^ inch in width 
it is straininl to nearlv its limit of endurance, mav be of some value io 
tiio makci's anil usoin of Iximl s;i\vs.'' — John E, Surd. 



Wyman, Huswcll it Co., of (irand Haven, Mich., write of a steam 
tml of ISi inclu^ jht n»volution in a 12-inch cut, with a Simomls' 
•• iinhammcn\l " saw of ")S inches diameter and 60 tivth, with spring sot. 

Kellogg, S;iwycr it Co , I-en^y, Mii'h., cut ThMKH) fivt i>er day with 
a 72"solid siw.and have made So.^IO fivt of inch lumlvr in 11 hours. 

For "trvinjr the Ku'kUmcof a s;iw/' Norwav iiine atloixls :m excel- 
lout opjH^ri unity. 

When ciivnlar s;iws wciv tiiM made the manilivl hole was >*juan\ 
'rhi> \\a*» the ra^' «> laic as lSlt> or IS 17 with irin-N:iws. 
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A Handy Table. — A thousand feet of flooring or ceiling will lay 
800 feet of solid superficial measure ; 1000 feet of siding, 750 feet j 
1000 feet of rustic siding, 10 inclies wide, 900 feet. 

Nearly $144,000,000 is invested in tlie United States in the sawn 
lumber industry alone, that is, in making laths, shingles and boards. 
Wood forms the fuel of two-thirds of our population, and the partial 
fuel of of nine-tenths of the remaining third. 

All lumber is measured before planing, and is so calculated in all 
bills. 

Average green fir lumber weighs four and a half pounds to the 
foot ; seasoned, four pounds. Green cedar about the same as fir sea- 
soned, three pounds ; 500 feet of either green fir or cedar is equal to 
one ton. Green cedar shingles weigh about 400 pounds to the thou- 
sand ; dry, 250 to 300. 

Shingles baled in what are called half bunches should overrun, or, 
in other words, contain 504 shingles ; quarter bunches fall short four 
to the bale, or 16 to the 1000. 



" By their circular, we see that two Boynton brothers, by hand, cut 
off a twelve-inch sycamore (buttonwood) log in eigid seconds, before 
Major General Meade and other distinguished men, at Independence 
Square, Philadelphia, September 1, 1869. We also note, as a proof 
of the ease that permits sustained effort, the sawing, by hand, of twenty- 
six cords of hard beech, maple, elm, ash and hickory wood in eight 
hours (ten hours, including lost time) in Grand Rapids, Michigan, 
Such work, by two men, with one saw once filed, is wonderful."^ — Iron 
Age, April 7, 1870. 

At Philadelphia, July 6, 1876, an ash log, 11 inches in diameter, 
was sawed. off with a 4 J- foot two-man Lightning Cross-cut, in six 
seconds, which would be at the rate of a cord of wood in four minutes 
if it could be prolonged. June 28th, before Dom Pedro, a 12-inch 
gum log was sawed in seven seconds. 

" As it costs five hundred or more dollars for the labor that wears 
out the cross-cut saw, a saving of one fifth by speed and ease of an 
improved saw saves the cost of a dozen." 
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A SUPPLEMENT TO 



GRIMSHAW ON SAWS 



CONTAINING ADDITIONAL PRACTICAL MATTER, MORE ESPECIALLY 
RELATING TO THE FORMS OF SAW TEETH FOR SPECIAL 
MATERIAL AND CONDITIONS, AND TO THE 
BEHAVIOR OF SAWS UNDER PAR- 
TICULAR CONDITIONS. 



ONE HUNDRED AND TWENTY ILLUSTRATIONS. 



BY 

ROBERT (iRIMSHAW, 

ATTIIOR «»F " MODKRS 31111,1. IXtl," " MIF.LKK, MII.LWRKJIIT, AND MII.I. FKKXIAnEK," ETC. 



PHILADELPHIA: 

E. CLAXTOX & CO., 
930 Market Stueet. 

London : E. & F. N. SPON, 18 Charing Cross. 

1882, 



CoPYKimiT : 

ROBEKT CIRIMSHAW. 

1882. 



CMILI.INil, PKINTKK. 



PREFACE TO THE SUPPLEMENT. 



The success attending the publication of "Grimshaw on Saws" 
has led the author to collect such material, referring more strictly 
to all kinds of saw blades, as has come to his hand since 1880. 
At all times in active correspondence with practical sawyers 
throughout the country, many valuable points concerning forms 
of teeth for special materials and conditions, and many useful 
hints concerning the care and management of saws, have come 
to his hand ; which, together with descriptions of some of the 
most important devices patented since publishing the main work, 
have been incorporated in this supplement, which have been 
added to the original work so as to constitute a second edition. 

Manufacturers who neglected to send in replies to my queries 
for detailed information concerning their specialties, in time for 
publication in the first edition, have had aftbrded them a second 
opportunity to bring these specialties before the public, and at 
the same time be sure that the descriptions and illustrations are 
absolutely correct. 

To obviate unnecessary repetition, data which might probably 
appear under two heads have been placed, as far as possible, where 
the relationship is the strongest. 

The index is full and complete, and the reader is advised to 
consult it carefully when searching for information. 



IV PREFACE TO THE SUPPLEMENT. 

Tlic tabic of saw patents compiled by Mr. Wiedcrshcim for the 
original work, is supplemented by lists up to April, 1882. 

The list of errata reported in the original work is larger than 
the author would prefer — but still it is better to give it than to 
allow the misprints, etc., to remain uncorrected. 

The ^^ Cincinnati Artisan-'' and the Buffalo ^^ Lumber TForW" 
have kindly permitted the use of engravings, and of matter writ- 
ten by the author, which have appeared in those periodicals. 



PniLADELPHiA, June, 1882. 
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SPECIAL MATERIALS AND TEETH THEREFOR. 

Cfaoioe of Teeth for Tariotu Woods.— The kind or teeth 
t)ie Bpeed of the saw should be determined hy the hardness 
and grain of the material, its greater or leas freedom from moist- 
ure, from gummy or resinous matters, and from spikes; whether 
frozen or not; also its size. The harder the wood the smaller and 
more upright should be the teetli, and the less their velocity and 
the rate of sawing. Pine, willow, and aldfr require large, acute, 
and well-pitched teeth. Oak, mako'jamj, and roteteood need per- 
pondicidar teeth, close together. Yellow and pitch pinea and lanA^ 
being gammy and resinous, require grease to clear the blade, 
Calij'vrnia redwood cuts like Eastern pine. Fig. 235 shows the 



rig, Sae. For Hard Wood. 

1 for soft wood. Fig. 236 those for liard. We may say that for 
piw, x/irvee, and hemlock, the teeth should be cut tangent to a 
circle half the saw's diameter, 
14 



170 



SUPPLEMENT. 



Cedar cuts best with a peg tooth, of fine gauge, pitch, and space. 
Mahogany^ ash, and Eivjlish elm are best cut with the gullet or 
mill tooth, of small space and nearly upright pitch. 

For maple, oak, and all timber known as hard wood, teeth that 
are only swaged answer (Fig. 237). For hardwood in warm iveather, 
Norway jnne and chesbivt, teeth part bent and part upset (Fig. 239) 




Fig. 237. 
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Fiff. 238. 




Fig. 239. 



Fig. 240. 



answer. For water-soaked spruce and ^>/7itf, teeth bent only (Fig. 
238). For saplhvj pine in warm loeafher, teeth bent for set, and 
sheared to an angle of 25° (Fig. 240). Sapliivj pine in cold weather 
and second (jrowth chestnut, upset both sides alike (Fig. 237). 

For yellow pine, a 56-inch circular, 6 or 7 gauge, with 32 to 36 
teeth, has 3 J to 4 inches feed, and runs 650 to 700 revolutions per 
minute, say 9250 to 10,000 lineal feet of rim speed. In xvhite pine, 
Michigan sawyers use a 66 to 72-inch circular, 5 and 7 gauges, 
having say 50 teeth to a 66-inch saw; feed 7 to 8 inches per revo- 
lution; speed 700 to 800 revolutions j^er minute, or say 13,000 
lineal feet of rim speed per minute; kerf ^^^ inch. 

Inserted Teeth for Hard Woods^ should be shorter than 

those for soft. 

Teeth for Warm and for Cold Weather.— In the New Eng. 

land States, where the extremes of temperature are great, it is 
necessary to provide for the greater brittleness of the teeth and 



♦ "Inserted teeth" are also called **movable/* "removable," "insertable," 
"detachable," etc. 
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the greater hardness of the logs, in cold than in warm weather. 
Reference to Fig. 241 will show the comparative pitch of teeth 
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Fig. 24: U Bitches for Cold and Warm Weathers. 

for cold and for warm weather. The more severe the winter the 
stouter the teeth need be. In Fig. 241 the teeth for cold weather 
are \ pitch, those for warm being \, 

Curious Teeth. — Fig. 242 shows a number of European spe- 
cial forms of teeth, selected by reason of our inability to conceive 
why such forms should be used. We feel little risk in predicting 
that they wdll not be widely copied by American makers. 

Circular Saws for Iron. — Disston's remarks, page 45, 

should read: "A 44-inch saw \ inch thick, with peg teeth J inch 
space is best for cutting oft* hot or cold iron. A high rate of 
speed should be used, say fifteen thousand feet rim motion per 
minute. These saws are made of very mild steel, not hardened 
or tempered. For clean cutting in cold metal highly tempered 
saws are used with front or cutting edge of teeth on a line with 
the centre, and the number of teeth corresponding, somewhat, to 
the amount of work to be fed on the saw at each revolution. 
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Such saws are run at a low speed for ste5l and wrought iron, say 
130 to 150 feet per minute, rim motion, and should be run in a 
solution of soap, oil, and water. For softer metal a higher rate 
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Fiff. 242. Odd Forms of Teeth, 



of speed is required. A large proportion of iron cutting is done 
by friction discs, running at a very high rate of speed, say up to 
20,000 feet per minute, rim motion.'' 

Cordesman, Egan & Co. would saw cast-iron with V-shaped 
teeth, "^ inch full," in height, 12 points to the inch, little or no 
set ; plate 22 gauge. 

For tarboard^ Cordesman, Egan & Co. recommend the hand rip 
saw outline of teeth, ^ inch high, 7 points per inch, plenty of 
set; plate 18 gauge. They say that they cut with such teeth a 
great deal of tarboard to make friction wheels, and get good 
results. 
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Angles of Teeth.— Kigs. 243 and 244* show the tlifterence in 
the way of presenting an edge tool of a given angle to the wood. 





Ftff. 243. Held at an Acute fig. 244. Uetd at a Um 
Angle. Acute Angle. 

Fig. 245 shows about liow deep the file should fill the tooth 
notches. 



WV\, 



Fig. 24a. Depths of Hand Croasent Teeth. 

In Fig. 240 ihc teeth are about the same height as in Fig. 245; 
but while the fronts do not reach the middle of the file section, 
the backs pass it, about averaging the wear. 

Figs. 247 and 24S arc of those shapes iinpo,ssible to sharpen 
without a file of special section. 

* By coiirleBf of Prey, tichechler, and Boover. 
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jeHff. 246, D^th of Sip Saw Teeth. 



A 



Ftff. 247. Acute Angled Teeth. 

The "peg" tooth (Fig. 249) perinibs the use of the ordinary rec- 
tangular "mill" file; but the file shown is not wide enough for 
the t«eth to which it is applied. 



Ftg. 248. Great Rake. 



wv 



Flff. 349. Flat FiU on Feff Teeth. 

To file " briar" nrid " half moon" teeth of the outlines shown in 
Figs. 250 and 251, it is best to have a sheet iron or zinc template 
to compare with. 



GRliMSHAW ON SAWS. 



175 



Such M teeth as Fig. 252 (Holzapffel, 1846) would be ex- 
tremely difficult to sharpen, and more liable to break than our 
stronger and more graceful forms, as shown by Fig. 253. 




Ha/fMoon. 
Fig. 251. 





IHff.252. M teeth of 1846. 



/^^ 
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Fiff. 253. Moderth M teeth. 



The same may be said in reference to the square throated cir- 



cular saw teeth seen in Fig. 254. 




Fig. 254. Square Throat. 



As the fibres of a slab or plank run, as shown in Fig. 255, it 
will be seen from Fig. 256 that ripping teeth cut each fibre only 
once, while in crossing (Fig. 257) each fibre is severed twice. 
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Fig.itS5. FlbretiofaStab. 




Fig. 2S6. Action in Ripping. 




Fig. 257. Action in Croascutting. 



Cleaner Teeth, — Grandy says tliat cleaner teeth in crosscuts 
should ])oint towards the drag or draw. 



Kound Onllets. — Tt is very desirable that, the gullets be round. 

Grandy, in reeomnionding round gullets for all Siuva, says; "I 
have seen a 50-inch b<tiird saw run on a cast-iron dog 1 J x 2^ inches, 
breaking or cutting the dog in two, and turning some of the teeth 
to a right angle with the plate. I have bent them back without 
breaking a single tooth. This was simply because the gullet was 
round. The same saw had one of its teeth broken while in the 
cut previous to this, while the throat was s([uare-cornered." 
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The Oridley Tooth. — Fig. 258 shows the ordinary spring set; 
Fig. 259 the spread set proper; Fig. 260 the Gridley circular saw 




Fig. 25S. 
Spring Set. 
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Fig. 260. 
Oridley. 



tootli referred to on page 60, and combining both spring and spread 
set. The dotted lines show the clearance. 

Sheared Teeth. — " A tooth sheared or filed to a bevel of say 
5^ to 20^ will do the work with less power (provided the tooth 
is strong enough otherwise to resist the tendency to spread in the 
cut). If a person were to take a jack-knife to cut a stick of any 
size, he would turn his knife to about that angle with the grain. 
The sheared tooth is in better shape to enter the wood than if 
swaged square; wliereas it is often nearly impossible to saw 
sapling pine (such as grows in Massachusetts and Connecticut) in 
summer time with swaged t^eth, if the teeth are bent and sheared 
the trouble disappears entirely. Another objection to swaged 
teeth is the excessive wear of the plate. But shearing must be 
modified to suit the kind and conditions of the timber. For in- 
stance, a spruce log will cut much easier when thawed out than 
when frozen; so the teeth can be sheared n\uoh more in warm 
weather than in cold. A 7 or 8 gauge aaw will have teeth strong 
enough to resist the tendency ta spipead aidewise (or make set, as 
it is termed) in sumn^ey \\-\ alir^ost any kind of wood, Then> 
again', logs are apt to baye (Jirt, gravel, and sand in summer time 
(especially in Maas^chu^ttg a^d G<^nnectioat, aud on portable- 
mill jobs), whereas in winter time they are taken from the stump 
to saw pretty much free from dirt. This, dirt will sooa wear oft' 



» « 



178 



SUPPLEMENT. 



the swaged set, whereas, if bent, the teeth will do much more 
work without filing, of course using the swage to keep the point 
as wide as the plate is thick. This method is almost universal in 
Vermont, to swage the point J set, bend the rest and shear 5° to 
10°. In winter the sawyer will bring his saw nearly square, but 
still bend part and swage the rest.'' 

Shape of File Tangs. — Files having square-shouldered tangs, 
shown in Fig. 261, are apt to crack in the shoulder in hardening, 




Fig. 261. Wrong. 

and to break in using. The tang should have a curved shoulder, 
as in Fig. 262.. 




Fig. 262. Right. 

Round files, instead of being drawn down as shown in Fig. 263, 
should be given a more parallel tang, as shown in Fig. 264, in 
which case they will be less liable to come out of the handles. 




Fig. 263. Wrong. 




Fig. 264. Might. 

The Wentworth Saw Vise.* — The terrible "screeching" so 
frequently heard in saw filing is obviated by the convenient de- 
vice illustrated in Fig. 260. There is a flexible rubber cushion 



f MMc by Seneca Manufacturing Co., Seneca Falls, N. Y. 
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or muffler between the jaws, preventing any vibration. The 

jaws are clamped by the cam-plate and lever shown below. 




rtg. 2«a. 



Former for Circnlar Saw Teeth,* — Cut aMheetzincorotlier 

thin melal tempiale, and fasten to the end of a wuoden strip which 
saddles the arbor {see Fig. 2G6). The backs of the teelli should 




Fiff. 260. Forintnff Circular Teeth. 

• Communicated by Frey, Sclieckler, and Hoover, Bucyrus. 
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be circular and struck from centres on the small circle C. The 
faces are tangent to the large circle shown. 

This rule for tooth forming is simple, and the method of apply- 
ing it equally so. 

Parker's Vise for Circular Saws (U. S. Patent, Nos. 236, 

451. January 11, 1881,) has a fixed saw and a movable saw ver- 
tically adjustable by a slot. Fig. 267. 



..v^ 



/.•*"»■•*•»-», 




Fig. 267. 



SETTING. 

The Boynton combined file and set (referred to on page 126) is 
shown in Fig. 268, and is a very simple and handy instrument. 




Fiff. 268. Combinetl File and Set. 

Cam Power Sets.^ — Fig. 269 shows a circular saw in posi- 
tion with the set applied. The operator stands behind the saw, 
the set being attached to the teeth by placing the bed die. A, on 
the point of tooth, so that the point will project beyond the die 
one-sixteenth of an inch. The cam lever, B, is then brought down 

* Made by C. £. Grandy, South Barton, Orleans Co., Vt. 
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to the stop, C, oil the cam, bending the tootli toward the latter. A 
four point gauge is provided on the lever, seen at D, and E is a 
screw to adjust the same to the amount of set desired. The die 
bar, F, is governed by the thumb nuts, G, on the cam bnks pro- 
jecting through the bed. The advantage claimed for this arrange- 
ment is that the bending power is brought to bear on the tooth 
between the two bed bearings, so that the operator has only to 
bear down on the cam lever; and the more power he applies, the 
tighter he fastens the set to the saw. A handle is provided at I 
for convenience in handling. 

For band or jig saws, the form of the set, as represented in Fig. 
270, is changed, having a longer bed, terminating in a handle 
having an adjustable cam link which uan be moved laterally on 




Figs. 269 ana 270. Grantly Cam Seln. 



the beds. The die bar is the same as the circular saw set, also 
the cam lever, having a slop. These, together with the thumb 
nuts, regulate the amount of set to be given to the saw. The die 
bar is kept in contact with the cam by the recoil of the spring, J. 
Sliding laterally upon the bed is a guide bar, K, having a narrow 
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hanging lip and grooves, and fastened in place by the thumb 
screw, L. The saw is placed on the set so as to leave the tooth 
to be set over the bed die, M. The sliding guide bar is then 
brought up to the back of the saw, and fastened by the thumb 
screw. Tlie cam is brought down to the stop, giving as much set 
as desired by screwing up the thumb nut, G. A loose adjustable 
pawl, X, is hanged to the bed, and is used on very line saws, to 
regulate the position of the teeth over the die, M, by engaging 
the pawl with the teeth ; and as the saw is moved the pawl clicks 
on the teeth, every two clicks indicating the tooth to be set. The 
advantage of the pawl, in setting very fine saws, is that it saves 
the close scrutiny otherwise needed; and if the operator stops a 
moment, it is claimed, it shows with absolute certainty where to 
commence again. The set can be used with tlie saw on the pulley, 
or it can be attached to a bench by the bolt, 0. 

The maker claims less liability to break the saw teeth because 
the bend is a curve and not an angle; that a saw will hold set 
h)nger wlien this is used, because of the shortness of the bend ; 
and that it is readily adjusted to diftercnt gauges of saws. 

In winter the sawyer will bring his saw nearly square, but 
still bend part and swage the rest. 

[A number of automatic machines for setting band saw teeth 
will be found under the head of band saws.] 



SWAGING.* 

Advantages of Swaged Teeth. — Swaged teeth do not 

"dodge'' knots as do those that are spring set. Upset teeth also 
bear more feed than spring set do, because the cross-grained fibres 
that make the kerf side rough cannot touch the side of the teeth 
to drive tiiem out of line. 

Objections to 'Swaged Teeth. — An objection to swaged 

teeth is that they take one-fourth more power to drive than bent 

♦ Swaging is also written ** swedging,*' and also called ** Jumping/' '* up- 
setting/' and ^* spreading/' 
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ones in the same plate; for it is easier to split out the difference 
in kerf than to cut it ont. In other words, it is cutting the saw- 
dust nearly oiie-fourih finer with swaged than with bent set. 

Again, tlie swaged tootli leaves a ridge (especially in summer) 
on the log, or board behind tyieh swaged corner, something like 
half the amount of swaging, and this necessitates more set in 
order to clear the plate. 

Sharpening with the Swage, — Some wrongly suppose that 
a dull saw can be sharpened with the swage. Tliis is not the 
ease, as the tootli Ixscomcs obtuse or "stunted," and the surplus 
metal must be cut away by a file. It would also make tlie tooth 
so brittle that the comers would break or "crumble," as termed 
by sawyers. 

The "Planer Bit" Teeth (Fig. ily), p. 71, arc swaged at the 
point. 

Swage for Circulars. — Fig. 271 shows n useful swage for 
circular saw teeth. There is a central handle or shank with pro- 




Fig. 971. Double Swage. 

jccting tongue and a collar. In the upper space between the 
tongue and the collar, the tooth is swaged with a flat edge; while 
in the bottom one the operation is continued so as to give the 
cutting-edge a concave form. 



Simonds' Saw Swage (U. S. Patent, No. 238,062. Feb. 
22, 18S1,) has a central tooth a provided with a double curve 
upon each of its operating faces; one curve horizontal and the 
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Other curve vertical or longitudinal. One face has longer curves 
than the other. In swaging teeth with this tool, the longitudinal 




Fig. 272. Simonds' Swage. 

centre of the tooth is first indented back from the edge, the tooth 
next spread by successive blows to right and left of the centre, 
and then finished or dressed up. 



GUMMING. 

Oumming by the Sawyers. — The stamp and die are very 
apt to spring the blade and are practicable only by saw makers. 

A grindstone two feet in diameter, bevelled to the desired form, 
is good to start with. 

It may be run with an eight-inch belt, two hundred turns per 
minute, with a half inch stream of water discharged directly into 
the cut. This will cut one inch and s. half deep in one minute 
without injury to the saw. 

Sharpening Oununing Cutters. — Fig. 27S shows the method 
of grinding gummcr cutters on a grindstone or emery wheel. The 




Flg.X73. Bolder for Sliarpening Oummiug Cutlera^ 
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frame for holding the cutters" is shown reversed. The rollers 
D, D, run on the face of the stone; the cutler G is ground one 
face at a time, the pawl II holding each face in position. The 
gauge E regulates the depth of grinding, and allows for cutters of 
various diameters. 

Gamming Pnnohes.— Fig. 274 ^hows the shape of punches 
for gumming gang and mulay saws, and Fig. 275 that for cir- 
culars.* 




Fig. 274. Gnititnittg Punch, for Qangn and Muiaffih 



Fig. 2TB. Gumming Punch for Ctrctilanu 

Th6 " Spiral Line" Method of Gulletii^; (see pages 132 

and 137) is a misnomer. There is no spiral line at all marked on 
the saw — merely arcs of circles having a diameter leas than that 
of the saw-plate, 

Frey's Gummer. — Fig. 276 illustrates an emery wheel gum- 
mer and grinder, as arranged for grinding or gumming the saw 
without removing it from its mandrel. 

This device consists in an abrading wheel of emery or corun- 
dum, fixed on a shaft, set in a Hexible frame and put in rapid 
motion. 

By means of a handle it is easily controlled by the operator, 
and placed at any angle necessary to the saw or article lo be filed 
or dressed, 

* Snydor Uros., WilliftmspoK, Pa. 
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It ia e8|x;ci!illy applimblc to I lie ^ 
upright, ami tlio shaping or formiiv 
tools. 



■ >f sinvs, circular or 
liiijr l)its, or similar 
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The working portions of the machine arc composed of a mov- 
able frame, A, which by a ball joint is hung on the main frame, 
B, so that the grinding wheel, C, has a universal movement, con- 
trollable by the handle, D. A still freer motion is afforded by a 
second joint on frame A, or the latter may be arranged by means 
of two movable slides so as to give a positive up-and-down or 
diagonal movement, as desired, also by two parallel rods hinged 
on main frame, B, by ball joints, placed on each side of flexible 
frame, A, and coupled to it immediately back of pulley. By this 
arrangement a direct parallel lateral movement is secured, and 
the wheel kept square to its work. 

The lever and weight shown, serve to balance the frame and 
wheel, and make it easy for the operator to control the angle or 
position of the wheel. 

Direetioiis for S^ttuif/ and Opcratiufj. — -For a saw-mill run by 
a belt: Place the machine immediately behind the saw, upon a 
plank on the side where the teeth turn up, the shaft of the ma- 
chine being directly over the saw in a line so that the emery 
wheel will form a right angle with it. The counter-shaft is placed 
on the back end of the plank, in a direct line with the driving 
pulley on the engine. The belt or cord is placed upon the small 
pulley of the machine, then around the small pulleys on the 
counter-shaft, turning at a right angle to the driving pulley. 

The motion of the wheel should be 1500 to 2000 revolutions 
per minute, the lower side always turning from the operator. 

The operator applies the wheel to the saw by means of the 
handle, when the parts so brought in contact with the emery 
wheel will be speedily abraded without injury to the saw. 

When gumming saws, where the teeth are very blunt, do not 
attempt to do too much at once, but move from tooth to tooth, 
giving them time to cool, and then repeat the operation until the 
tooth is brought to the proper shape. 

If the wheel is held to the saw too hard and too long, the saw 
is liable to blue and case-harden. 

To use the machine on a direct acting-mill : The saw is gene- 
rally taken off. The machine is placed on a frame or table, in 
such a position that it can be run from the engine or some other 
convenient shaft. 

Mulay, drag, and crosscut saws can be dressed with equal 
facility. 
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If it is preferred to dress a circular saw on a tJirect acting- 
mill, without taking it off t!ie miimlrcl, a wheel with a crank is 
nscd to rotate the emer/ wheel by hand. The power required 
would bo about the eamc aii would run a common-sized grindstone. 

Shop Kaohine in Workii^r Fosition for BroBsiiig Malay, 

CilcnlaTi or other SaVi. — ^'ig- -'7 represents the raachiuc as 




JVff. 877. Frey'a Gummer and Sharpener for Straight Sattim. 

applied to the dressing of molay, drag, crosscut and circular saws, 
when removed from their mandrels. 

An iron table supports the machine, on which a horizontal 
counter shaft ia attached, having a tight and a lootse pulley, by 
which it can be run from any desired |>oint, and readily started 
or stopped by the ojjerator without changing liis position. The 
table also supports the saw-holder device, as shown in the en- 
graving. 
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Experience in tbe use of these muchinea has proved that it is 
preferable to remove the saw and place it on the machine classed 
"motive" or shop gummers by the manufacturers. 

The universal saw-holder needs some explanation. Fig. 277 
represents a drag-saw blade being ground and held between two 
disks on the holder, in a horizontal poaition. The arm which 
supports the disks is adjustable in all directions. For a large cir- 
cular saw it is depressed and extended to the left of the operator. 
A conical washer which tits all sizes of holes in the saws, fastens 
tbe saw by means of a hand nut. 

Frey, Scheckler 4; Hoover, Bucyrus, 0., are the manufacturers 
of these machines. 

Snyder's Oumming Press for Heavy Saws,— in Fig. 278 

the lever A, on shaft C, bears an eccentric B, with strap D, giving 




rtg. 278. Section of Snyder' » Gumming Freae. 
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F^. 2Sb. Qumming Prenfor large Sat»&. 
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motion to tlie punch E. The die F is suitably adjustable with 
reference to the frame G. Fig. 279 nhowa the lever, eccentric, 
strap, and punch in perspective and rather more in detaih 

A Gumming Freti for Large Saws is shown in Fig. 280. 



EMERY WHEELS. 

An Emery Orinding Machine f<)r the chisel bits of the Hoe 
inserted tooth circular is shown iu Fig, 281. Tlie bit is gripped 




Fig. 281. Emery triieel BU Grinder. 

by special pincers, and all are held and ground exactly alike on 
face, side, and back — that is all faces alike, all sides alike, and all 
backs alike. 

The Vnloanite Emery Wheel with Solid Centre is seen 

in elevation and in section in Fig. 282, 

The emery wheel does not strelch a saw on the edge, nor crook 
it as the press gunimer often does. An emery wheel 12 inches 
in diameter should last to saw from two to four million feet of 
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lumber. It should be run about 1800 revolutions, or 500D to 
5500 feet per minute. 




Fig. 282. VuSeaniU Emery Wheel. 

One emery wheel manufacturer who beads his advertisement, 
"Why not run your files by steam power?" aptly alludes to the 
emery wheel as "a rotary file that never gets dull and that runs 
a mile a minute." 

An essential feature in the use of abrading wheels, is to touch 
the saw lightly and move from place to place in order to avoid 
heating the tooth. It is a singular fact that when the surface of 
a steel plate is heated by the friction of an abrading wheel, until 
it becomes blue, it is made hard to such an extent as to resist 
the best files. The hardness extends only to a very limited por. 
tion of the surface, and ia easily removed by retouching it with 
the wheel lightly. " 

To Frevent Cue Hardening keep the wheel moving back 
and forth. However, hardening a saw plate by the heat of emery 
wheel sharpening make? the tooth last longer, if the hardening 
be not excessive. 

Speeds of Emery Wheels, — The following table gives the 

proper number of revolutions per minute for vulcanite emery 
wheels of different diameters; — * 





Rev. per MId. 




Rev. perMln. 


IJ inches . 


. 10,000 


3 inches 


. 4,S00 


2 


. 7,000 


31 •■ 


. 4,100 


21 " . 


. 6,000 


4 


. 8,600 



■ N. Y. Dciting and Packing Co. 
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Fig. 283. Andrews' Emery Oammer. 
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SURGICAL SAWS. 

There arc few industries wbicli evince yearly more advancement 
or offer more now mcclianical devices, with special adaptationa, 
than does the manufacture of surgical instruments. 

Specialists, jwrforming special operations, constantly feel the 
want of instruments which shall perform, in the most satisfactory 
manner, delicate operations. 

The consumer becomes the inventor, and the number of new 
instruments put upon the market yearly is limited only by the 
advance in special branches of surgery. 

As these instruments are used where delay from breakage 
would often prove fatal, the very beat material is chosen for their 
manufacture. 

Ooodwillie'B Oral Saw. — Fig. 28:1: is a speeinl saw for ope- 
raiion.s in the month, the bend of the bow permitting freedom of. 
action, but stiff enough to prevent the saw from springing. 



Fig, 284. OoQtlivlUte'a Oral Saw. 

Ampntating Sawa. — Figs. 285 and 286 are different forms of 
amputating saws. The teeth of these saws cut only on the down- 
ward stroke, and are without any set. Where used for heavy 
operations, they are made very stiff and strong. The smaller saw 
is used in lighter operations and in positions where the larger 
instrument would be impracticable. 




Fig. 383. Ffarrt^n AmpulaHng Saw. 
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Fig. 280. Light Aiiiputatlug Stitv. 

Szymanowski's Bone Exsectii^ Saw.— Fig. 287 ahowa 

bone expecting saw, improved by Tiemann & Co, Tbe nnvel fea- 




Flg, 2S7' Szymntiotrtkl'it Ejrseetor, 

ture of thia saw is that Ihe blade can be rotated by means of the 
wheel below the handle. This saw liaa special advantages in 
some operations. 

Bone Saws for Operations of the Skull.— Fig. 288 repre- 
sents a bow saw, with two bladct, for capital operations. By 




Fig. 288. Bmv Saw with two bladcB, for Capital Operatloiu. 



means of the screw beneath the handle the blade may be strained 
to any degree of tightness. 
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ONE-HAND SAWS. 

Superiority of American Saws.— I never saw any but an 

American hand-saw that could be bent into a hoop, point to heel, 
and which would then spring back straight and true, like the old- 
time (Toledo) sword blades. And one of our factories submits all 
of its first-class hand-saws to this test before sending them out. I 
never heard of any but an American crosscut by which two men 
have cut off a sound 12'' gum log in seven seconds by the watch. 
To be sure, there was a real live emperor looking on, but all the 
sawyers from France to Fond-du Lac could not have performed 
that feat with anv but an American saw. 

The Steel Bucksaw Frame, p. 50, is claimed never to warp 
nor lose its elasticity, to be unaffected by weather, stand more 
rough usage than a wood frame, and be less trouble. If I could 
set an M tooth buck-saw blade in one of these all steel self-strained 
spring frames, I would not trade that combination for a dozen 
such affairs as saw makers arc obliged to make for country store- 
keepers to hang up on sale. 

A Detachable Bladed Compass Saw,^ shown in Fig. 289, 

takes up very little room, when taken apart; and blades of any 
desired coarseness of teeth may be used. It will be noticed that 




Fig. 2S9» McXlece^H Detachable CompaM Saw, 

the binding screw grips the back of the blade instead of the 
side, as is usuallv the case with such tools. Mr. McNirce will 
furnish blades for this saw with teeth pointing towards the butt, 



♦ Made by Win. McNiccc, 525 Cherry Street, Philadelphia. 
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SO as to have the desirable "pull cut'' recommended on page 17 
(see Figs. 10 and 11). 

An Egyptian Pull Cut Saw is shown in Fig. 290. 




Fig. 290. AnciefU Egyptian Saw. 

Pruning Saws. — Referring to the pruning saw (Figs. 33 and 
34, p. 32), we would prefer giving "pull-cut'' teeth or M teeth, to 
the crosscut teeth shown in the illustrations. 



A Sensible Pruning Saw, which they use out in California, 
has teeth pointing toward the handle, and find that it will trim 
ofl' a shoot neatly where a push-cut blade would tear all before 
it; and when it comes to stouter limbs the weight of the body 
can be put on it. 



The Butcher's or Meat Saw (Fig. 291) has a straight blade 

strained by a screw in a somewhat elastic back frame or bow. It 




Fig. 291. Butchei'^8 Saw, 

has no set, as the tough, hard character of the bone requires none; 
and clearance is not very necessary where the walls of the cut are 
so thoroughly lubricated by grease. 

Table and Compass Saws should be thinner at the back than 
on the cutting edge, to prevent pinching. 
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"Crosscut" Sawdust is granular, but "rip" sawdust should 
be in the form of chij)3. 

How to Choose a Saw and Keep it in Order.— ^' In select- 
ing a saw it is best to get one with a name on it that has some 

* reputation.' If a man desires to purchase a first-class watch, ho 
selects a maker who has attained a reputation. Tliis remark ap- 
plies in the clioicj of a saw or any other tool. The first point 
to be observed in the selection of a handsaw is to see that it 

* hangs' right. Grasp it by the handle and hold it in position for 
working. Then try if the handle fits the hand properly. These 
are points of great importance for comfort and utility. A handle 
ought to b3 symmetrical and the lines as pcfrfect as any drawing. 
Many handles are made out of green wood; they soon shrink and 
become loose, the screws standing above the wood. Handle wood 
should be seasoned three years before using. An unseasoned 
handle is apt to warp and throw out of truth. The next thing in 
order is to try the blade by springing it. Then see that it bends 
regularly and even from point to butt in proportion as the width 
and gauge of the saw vary. If the blade is too heavy in com- 
parison with the teeth, the saw will never give satisfaction, be- 
cause it will require more labor to use it. The thinner you can 
get a thin saw the better. It makes less kerf, and takes less mus- 
cle to direct it. This principle applies to a well-ground saw. 
There is less suction and friction ou a narrow, true saw than on a 
wide one. You will get a smaller portion of saw blade, but will 
save hundreds of dollars' wortli of manual labor at a very little 
loss of width -of blade. 

"S3e that it is well set and sharpened and has a good crowning 
breast; and get a proper light to strike on it; you can then see 
if there is any imperfection in grindiug or hammering. * We 
should invariably make a cut baforo purchasing a saw, even if we 
had to carry a board to the hardware store.' 

"Handsaws should be set on a stake or small anvil with one 
blow of the hammer. A high-tempered saw takes three or four 
blows of the hammer, as they are apt to break by attempting to 
set with onlv one blow. This is a severe test, and no tooth ought 
to break afterward in setting, nor will it if the mechanic adopts 
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the proper method. The saw that is easily set and filed is easily 
made dull. 

"We have frequent complaints about hard saws, but they are 
not as hard as we would make them if we dared ; but we should 
never be able to introduce a harder saw until the mechanic is 
educated to a more correct method of setting his saw. The prin- 
cipal point is that too many try to get part of the body out of the 
plate, when the whole of the set must be got out of the tooth — 
setting bolow the root of the tooth distorts and strains the saw- 
plate. This may cause a full-tempered cast-steel blade to crack, 
and eventualljfc break at this spot; but it is always an injury, even 
if it does not break or crack." 

Hardening Saw Points. — A C madian patent of N. Wliarton 

is for hardening the points of the teeth of a mill saw more than 
their base and the blade. As the teeth ultimately wear away by 
filing, we cannot see where the advantage of leaving the bases 
soft comes in. 

Hound Saw Baok. — A patent was taken out on a round bar 
for a tenon saw back, the blade not being gained into the bar, but 
touchinor it along its entire length. 



Making very Small Straight Blades.— Where it is required 

to make very fine teeth, as for smaH" scroll saws, hack saws made 
from watch spring or "hoop-skirt wire,'' the teeth may be made 
regular in space, depth, and pitch, and the work greatly facilitated 
by the use of a guide, seen in Fig. 292. This is simply a steel rod 



\. 
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Fig. 292. Making Small Straight Blades. 

with the end upset and filed to fit the required tooth outline. The 
first notch being made (that at the point) the guide is applied 
therein and the file used against it, moving the guide on one 
space as each new tooth is made. 
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Lengths, Sizes, and Spaces of Unstrained, TTngnided 

Saws, — (Class 4) expressed inutriciilly, aud corres]>ouding lo 
table on [wge -W. 



II ami, 
lti|>, 



Mltcr, 



nn,04 
71.18 lo 78.30 



' 1.2440 j 
( ,7013 
D35 \ to 
( .ftNlM). 



50.80 to 70 20 .03.1 lo .042 
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Barthelme's Beaming Saw (L^. S. Putcnt, No. 2S9,098. 
April 5, ISai).— Tliere are three k'nuU of tapering teetli, /-, e, ;/, 
plact^ ill line. Teetli !> having inclined cutting edges a, teeth « 
having oppositely inelined cutting edges d, and teeth y having flat 
eilges/, the operation of the saw is to pnxluce a triangular groove. 
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CROSSCUT. 

The Crosscut Saw. — The ordinary crosscut saw, among the 
most primitive and most generally used implements, is one of the 
advance couriers of civilization. It penetrates the forest almost 
with rifle and axe, and far in advance of the survej'or's chain, and 
once it enters a country it stays there. It remains a useful mem- 
ber of society, despite its crudity. It is its very simplicity that 
has caused it to be so tenacious of its position among needful im- 
plements. It requires no foundations, no motor, no special prepa- 
ration. Where the axe leaves a tree, there the crosscut takes it ; 
and from the newly fallen log upon the virgin shores, to the busy 
ship-yard that succeeds the primeval forest, the crosscut is never 
hung up. And yet it is an aggravating, fatiguing, slow-working 
affair. 

Disadvantages of the Crosscut.— In the first place, it re- 
quires great muscular exertion from the weakest muscles of the 
body. In the second, it not only develops one side of the body at 
the expense of the other, but by unnecessarily fiitiguing one side 
without giving it any reserve member, it lessens the capacity of 
the operator, already working at a disadvantage, with weak mus- 
cles, to do heavy work. In the third place, in most positions, 
where the log lies upon the ground, the position of the sawyer is 
uncomfortable, unhealthy, and still further lessens his capacity 
for work. In the fourth place, the operator must often clear 
away a space in the brush and snow for room to work in. 

In this country especially there have been many improvements 
made in the crosscut, as in all sawing implements. The heavy 
bow-frame of sapling sprung into an arc, still used by the (M'oss 
sawyer in Europe, has no place here. The curved edge of the 
blade has been brought from the top to the bottom or cutting 
edge, in order that as the saw wears away the middle (as it natu- 
rally does) the wear of the blade may be taken up, and still leave 
it a capable tool. In the third place, the shape of the teeth has 
been very carefully chosen to suit various requirements. Cross- 
18' 
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cutting has become a regular cutting, and not a mere abrasion. 
The M tooth has been employed to give the best cutting edge 
with the best facility for sharpening. Perforations have been in- 
troduced along the line of the gullets to lessen the time, labor, 
and expense of filing, while insuring that the teeth remain at the 
proper distance and size, and perhaps cooling the blade. The 
gullets are made deeper in the centre of the edge than at the ends, 
for the same purpose that the cutting edge itself has been made 
convex. The handle has become a convenient affair by which the 
tool may be firmly grasped and guided, and modifications have 
been introduced by which one man may do very heavy cross- 
cutting. But with all these improvements the crosscut wears a 
man out, makes him lop-sided, and uses only the muscles of his 
arms and shoulders. The disadvantages have led to the rapid 
introduction of the " riding drag saw," of which an illustration is 
given. Fig. 27, page 29. 

Taper Oauge, — The crosscut, more than any other saw, re- 
quires to be tapering in gauge, as shown in Fig. 294; the back a 
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Fig. 204. Section Showing Taper. 

being thinner than the edge h. Where there is not enough taper, 
enough set must be given to effect the same result. 

Belly. — The crosscut blade is always made wider in the middle 
than at the ends (frequently twice as wide), and this extra width 
is generally put on the cutting side — to counteract the rooking 
tendency of the sawyer, and to allow for the extra wear that the 
middle of the saw gets. Very often there is a section of fine 
teeth at each end of a crosscut, to start with; and some makers 
put decj)cr gullets in the central portion, to give more dust room, 
and save time, files, and gumming. (See Fig. 295.) 



Fig. 295. Swelled Blade, with Graduated Gullets. 
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Perforated Crosscuts. — Out in the backwoods, among snow 
and underbrush, where emery wheel gumming machines are not 
get-at-able or usable, perforations in crosscuts are special blessings 
to sawyers^ But perforated blades are not at all recommended for 
gummy timber. 

A correspondent writes: "As to perforated teeth, I am entirely 
at loggerheads. A very little is saved in gumming, but the lia- 
bility of breaking out in the cut is so great that it destroys their 
usefulness. I have seen a perforated tooth saw with four or five 
teeth gone right in succession. This was done by first breaking 
off one tooth in a hard cut in an oak log in winter. 

*'The theory of allowing for fluttering by perforations does not 
hold good at all. I have seen these saws flutter and roll the same 
as any saw worn at the edge." 

The Varieties of Crosscut Teeth are legion — hook, crook, 

double hook, double crook, V's, M's, W's, and all their variations 
and combinations, with cleaners or plows in every possible alter- 
nation ; and each or all of these in infinite difference of acuteness, 
set, rake, and cross-angle. 

Fig. 296 shows in full size an arrangement of teeth of crosscuts 
very popular in some quarters. The scorers or cutters are single 
teeth with alternate fleam to left and right. The cleaners or 
plows are of course shorter than the cutters; they are double, 
and have no fleam. We approve of the idea of giving no fleam 
to cleaner teeth, but highly object to the square-shaped gullets 
between the teeth, and also to the notches in the plows. These 
should have rounded outlines, which are easier to make and leave 
a stronger plate. 

Of the crosscuts made by the American Saw Company, and 
illustrated on pages 43 to 47 inclusive, the Premium is the most 
sold and the Champion next. 

The "Climax'' Crosscut, page 40, has cutting teeth in com- 
bination with clearing teeth, placed fact to face^ and not hack to 
lack, as is the usual manner. 

The Lightning Crosscut. — Among its advantages, not enu- 
merated in the first edition, may be mentioned the fact that teeth 
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of uniform length are easier to sharpen than where the clearers 
are shorter than the cutters; and as the teeth are double and the 
gullets arch-sliaped, they may be gummed deeper than V-toothed 
blades — thus saving expense and frequent repairs. 

The New American Crosscut was recently brought out to 

accommodate the tendency towards more cuttimj teeth. 

Fig. 207 shows a form of two-man crosscut, which has convex 
cutting edge and a double curved taper on the back, correspond- 
ing somewhat to the *'skew bevel" hand saws of the same eminent 
makers. In this saw, as toothed in the cut, the teeth are plain 
Vs, set and fleamed alternately to left and right ; but of course 
any style of tooth will go with this style of plate; the cut being 
given only to show the outline of the blade. 

Handles for Crosscuts. — The log crosscut in some parts of 

Europe has a stout straining bow of wood, for some purpose to 
the writer unknown. Possibly saw makers there cannot make 
their saws stifl* enough to keep straight, even with a stout man at 
each end. Our American manufacturers are especially strong on 
convenient crosscut handles, readily and firmly attached to the 
blades, and of a comfortable shape. 

Peace's Crosscut Handle (U. S. Patent, No. 238,960, March 

15, 1881, Fig. 299) has two adjustable curved plates B B'] B 





Fig. 208. Crosscut Handle. 



Fig. 299. 
Feace^s Crosscut Handle* 
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having four projecting arms c c', d cZ', one arm being shorter than 
the others, and all so arranged that by a bolt and thumb nut i, 
the handle may be secured on the plane of the saw blade or at an 
angle thereto, without being moved therefrom. 

Emerspn's Crosscut (U. S. Patent, No. 239,156, March 22, 

1881) has sections 7i, having scoring teeth b V in pairs, one pair, 
i, set to one side of the blade and the other pair, h\ set to the 
opposite side. There are also sections c, having scoring teeth c 
and c' with graduated slots or spaces deepest in the centre of the 
saw. (See Fig. 300.) 




Fig. 300. Emerson's Crosscut. 

Boynton'8 Curving Crosscut Saw (U.S. Patent, No. 230,710, 

April 5, 1881) has its edges formed with reversed curves or 
swells, these curves being arranged on each edge of the saw so as 
to permit its breadth and thickness to be diminished to lessen 
its friction surface and allow a less set to the teeth without im- 
pairing the strength of the saw or rendering liable to buckle. We 
have no knowledge of these saws having been used. (See Fig. 301.) 



jtlff, 301. Boynion's Carving Crossctit. 
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DRAG AND PIT SAWS. 

Pit Saws. — A long time ago, when many ships Avere built of 
wood, and their heavy sides were laboriously framed of carefully 
sawed timbers, "pit- sawing" was much in vogue, and was also a 
common method of getting out straight boards and planks from 
the round or squared logs. The pit sawyers had a long taper 
blade (Fig. 302), a "pit" or "whip" saw, having a handle at each 
end, and the "top sawyer" and "bottom sawyer" pulling one in, 
the other above, the saw pit, made alternate bows, and slowly 
worked their way through the log's length. Sometimes these 
saws were held in a rectangular straining frame, which did not 
make the upstroke any the easier. This, straining frame was the 
precursor of the "gate" or " sash" of the present day. 

Double Cutting Butting Saws (Fig. 303) are now coming 

more into use, and still in many cases called "drag" saws, although 
they cut on the thrust as well as on the drag stroke. 

Depth of Drag Saw Cut. — The cut of the drag saw may be 
deepened by weighting the blade; a sliding weight being sup- 
plied, with a set screw to hold it in any desired-place to give the 
desired leverage. 
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THE JIG SAW. 

Jig Saws. — Henry L. Beach, Jig Saw Maker, Montrose, Pa., 
states that strained jig saw bhidcs "are made all lengths and all 
widths from -J to J wide, and from 13 to 18 inches long. Nearly 
all the saws used in my machines are 18, 19, and 20 gaage. 
Those y^" wide should have 8 points; ^", 7 points; |", 5 points; 
J", 4^ points to the inch, and run with as little set as possible 
for smooth work. For heavy sawing I often use saws 16 inches 




Fig. 30*. Fret Saw fl'ork. 



long, one inch wide at the upper end, ^ or | at the lower end, 
with three teeth to the inch. I consider the taper saw a good 
thing for heavier classes of work, but for ordinary sawing the 
19 
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sfraight saw is the best. Some sawyers use bevelled backs, 
saws ground thin on the back and left thick on the front. 
These require no set and work smooth. The objection is that 
the feathering weakens the blade too much. Have never seen 
any round saws; they must, however, prove a failure so far as 
doing smooth work and making smooth corners, which is desir- 
able. The best stroke is 5J inches for all kinds of work, and the 
speed should be 850 to 900; 1000 to 1400 speed is often adver- 
tised to be the best, and in machines giving little or no strain a 
high speed is desirable, but ii; is death to the machine. 850 speed 
with 50 lbs. strain will do more work, do it better, and the ma- 
chine will stand it." 

Strained vs. TTnstrained Scroll Saws. — "Saws not ^trained 

by a spring above the table become convex on the back edge and 
can be used only on thin, light work, while strained jig saws are 
actually at use at present upon 'piano desk work,' and are pro- 
ducing more work than the gate-saw, which has always been 
thought to be the only one which could be advantageously used 
for the purpose." — P. Pkyibil. 
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THE MULAY. 

The Mulay has an unstrained blade, driven from below and 
guided at the top in ways, and by reason of the absence of the 
heavy straining frame, capable of high speed and great output. 
It cuts, of course, on the pull stroke only. For log sawing it is 
used, principally in the Western States of America, in places 
where there is but small water power and but a limited amount 
of sawing. For scroll sawing its use has extended both east and 
west from Cincinnati, where it is said to have been first used for 
this purpose. The only advantage the sash has over the mulay 
is, that a saw so wretchedly filed that it would be impossible to 
run it tkrough a log as a mulay, can be pulled through a log when 
strained in a frame. But it will not, however, make straight 
lumber even when thus strained. As a log- mulay should make 
about 300 to 350 strokes per minute, all the moving parts (espe- 
cially the reciprocating parts) should be as light as possible. 

Snyder's Mulay. — In one of the best forms known to us 
(Snyder's), the lower end of the blade is held in a cross-head run- 
ning between guides, and the connection between the saw and 
cross-head is a ball-and-socket joint, so that the blade can be 
easily adjusted to run in line with the carriage, and also be given 
the proper rake. The upper guide, which is lifted by the blade 
itself, needs to be specially light, and is made of wood. As it is 
lifted by the blade and friction tends to buckle the blade no less 
than weight does, it should fit very loosely. But as the cross- 
head ordinarily employed would, if it had a loose fit, permit the 
blade to move from its proper adjustment in the centre line of the 
carriage, a new mode of guiding has been devised. The entire 
machine is seen in Fig. 306. 

Fig. 307 shows the old and the new way of guidance. In the 
old plan, where the cross-head and guides were at right angles to 
the width of the blade (see B, B), a \cry little looseness of fit 
gave considerable disalignment. But, by clamping the blade D 
between wooden pieces C, parallel with its width, and putting the 
ways fore and aft, as at E, E, considerable play may be allowed in 
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J^fir. 306. Snyder's Mulay Guide. 




Hg, 307. CompariaoH of MxOay Quldea. 
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the guides without the blade getting out of the centre of tlic kerf 
lino. Diagonal boards (Fig, 307) help guide the blade, and are 
adjusted so as to just clear the lug and help to guide it above. 
They are adjusted by a riiek and pinion, and liaud-wheel. 

For log aawing the blade is generally 10" to 12" wide, and J" 
thick as a maxiuiuni, J" as a iiiiiiiinum; the moat common gfiuge 
being Xo. 7, or about ,\", The stroke for a 7-foot mulay is gen- 
erally 28". 

Andrews' Hulay Tastenii^ is shown in Fig. 30i?. A is the 
blade, B the permanently attached clamp, C the movable strap 
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Fig. 30S. Anilreu-H' AJtilay FaHtenhiff. 

and bolt, I) the wedge, and E the holding bolt. It will be seen 
that as the saw plate wears awiiy, C can be run backwards; and 
that all desired adjustments ean be readily made. The strap 
holds lo tlie clamp by the hooks a n. 

Uulay Saws on the Pacific Coast, — Mulays are very little 

used on the I'aeirie coast. As far anwc can leani, none are in use 
on Piigel Sound, and only a f.-w in MiTid.>i-ino and Humboldt, the 
great red-wnod distriels of Califoniiu. 'I'lierc they are employed 
in a few mills only to lake the slabs ofl' the largest logs to reduce 
their size. 
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Some of these mulays are wider at the top than at the heel. 
These are thought by some to cut better and make a lighter saw 
than the straight blades, and to have more strength at the top 
where it is needed. 

** Mulays for Log Sawing are but little used, except in mills 
where there is but a limited amount of sawing." — [J. A. Fay & Co.] 



THE SASH. 

The Object of the Frame or Sash is to secure guidance in 

right lines, and to enable the use of a thin and narrow blade. 

The Single Sash is sometimes used where it is desired simply 
to rip a log to show its quality at the heart. 

The Two-Bladed Sash serves to square a log in two passes. 
It is much used for this purpose in France. 

Gang Mill Sawing Machines are used in America only in 
the large lumber districts. They are known as round or flat, 
according as the logs they slit have or have not been previously 
squared on two sides. 

Hound Gangs are more economical of timber than flat; the 
boards being afterwards *' edged" square by small circulars. 

The Strain upon a gang sash is often 5 to 6 tons per blade. 

Straining Sash Gangs. — The mode of hanging the blades is 
deserving of special attention. Improved American usage (such, 
for instance, as that of E. Andrews, of Williamsport) is, in this 
respect, far superior to foreign. It is well known that, with 
proper straining, very thin saws can be run; while it is difficult 



21C 



SLPPLEMEST. 



to make even a thick aiw work well when not properly alrained. 
When blades are straine'l by holes ami tug-pins, it is necessary to 
punch or drill the first hole near the cutting edge, so that that 
part may receive tlie most strain. As the saw wears away, an- 
other hole is made, of course at some little distance from the first, 
thus prev(mting the blade being sirnined in line with blank apace 
between the holes. 

Mistakes in punching or in drilling often cause the sow to be 
given too much or too little overliang, in either of which cases it 
will work badly. By the use of the horse and stirrups, shown on 
page 23, and herewith, the holes are made at the factory, and 
never changed; tlie saws being plated with straps at each end, 
and the rake given ^mply by moving it more or less in either 
direction tlirough the top stirrup. Fig. 309 sliows a strap; Fig. 



Fig. 300. 



Fiff. 310. 



Fig. 311. Fig. 312. 
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310 the bottom hook; Fig. 311 the top stirrup on a smaller scale; 
Fig. 312 is the hook attachment for the lower end of the blade to 
the lower girt. As the blade wears away, the strain line may 
be moved back by moving the hooks along the straps. This 
arrangement permits instant changes in the rake, to accommodate^ 
either hard or soft wood. In fitting a gate for these hooks, all 
that is necessary is to drill three holes through the bottom girt of 
the gate and attach a flat piece of iron. This holds the hooks in 
place on removing the saw, and prevents them from falling when 
the saw is removed. One set of hooks answers for any number 
of blades. The lips of the hooks and of the stirrups are made on a 
circle to prevent straining at the corners where the blade is given 
rake or overhang. Some sawyers of exi)erience find thin saws to 
work best when part of the desired rake is given by packing the 
top bar of the gate, to bring the strain more nearly on a line with 
the bottom of the saw teeth. This invention has been thoroughly 
tested, and proved to be all thiit is claimed for it. 

"Rake" for Beciprocating Blades.— It is desirable that the 

straight line which passes through the tooth points be inclined 
forward, or "raked," to let the cant advance when the blade rides. 
(See Fig. 314.) This rake shoulti be so regulated that the blade 




Fig. 314, Exaggerated Rake* 



in descending shall not pass, during part of the stroke, through 
the kerf already made — as this would lessen the capacity of the 
machine. 
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Snyder Bros.' Bule for Bake is "give ■^" more than tbe 

feed in the same length. Say feed J", crank 12", tbe saw should 
have a rake of ^" to the foot." 



Fig. 315. 



Fig. 316. 



Hubbard's Sectional Mia W^. Uaual Type of MUl Saw Blade. 
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Hubbard's Sectional Saw (U. S. lioii^siioiT ratent, No. 9607. 

April 12, 1881) coii.ii.-;ts nf loiijiitin.liii;tl sccliuns — tlie froiit sec- 
tion, wliieli is tlic saw proper, liavidg icclli, ami tJie other Neutions 
being blank, and of a ihit^kiiess equal to or less tliau tliat i»f tlio 
front section. Sections arc so coaiiui'lei.1 as to permit of inde- 
pendent longitudinal oxpausion. 

Double Cutting Sash Saw.— Tlie .^trained sash saw origin- 
ally cut on one stroke only; run rutting on the rciiirji. There 
are now horizontal strained .siws whluh cut lioili way--'; and one 
or two vertical machines wliicJi do the same tliinj; imperfeelly. 

Double CnttlDg Mill Saws wilh single cutting teeth, one 
Lalf pointing ouc way, :iud the utlier in the opposite direction, 
have been patented by '1'. I'avi.-i. 
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CIRCULAR. 

Thickness of Plates. — Circulars are used thinner in Wiscon- 
sin than in Michigan. For instance, GOinch disks are used as 
thin as 10 gauge (0.134 inch), having teeth 2J inches apart. The 
Wisconsin timber may be a trifle softer than the Michigan (being 
more like Norway pine); but our informant considers the sawyers 
more skilful. The gauge demanded depends upon the kind of 
timber and its general condition, but more upon the amount of 
care displayed in the management. Generally, the thicker the 
saw the more you can force matters and have it run straight. For 
general sawing in New England, 7 or 8 gauge straight is recom- 
mended as about as thin as practicable, for board saws 46 to 60 
inches in diameter. 

Him Tapering. — Referring to the modern American system 
of rim tapering, Mr. C. E. Grandy says: *'I have obtained the 
best results from 7 -gauge straight, and do not fancy using wedges 
for saws. In every case of rim taper, I notice that the sawyer 
has to use enough set to clear the centre, or his plate would warm. 
If this be so, of what use is it to have the three gauges ground 
ofl" at the edge? In sawing thin boards only, or resawing with a 
thick spreader, this is all right, as there is a saving of kerf* and 
greater stiffness of the saw obtained by the rim taper." 

Number of Teeth for Circulars.— The same sawyer says: 

"I have settled on forty teeth in common board saws, say from 
forty-four to fifty -four inches in diameter. Too many teeth con 
sume too much power. If there be too few, they are not strong 
enough to stand the average work." 

Dished Circulars. — A distinction must be made between a 
"dished circular," made with a permanently and intentionally 
dished plate, and a "dishing'' circular, intended to be flat but 
having got "rim-bound." 



Kerf is sometimes called **&carl," and also written *'carf.'* 
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The dished circular was designed in 1806, by Trotter, for the 
purpose of curved and bevel sawing. 

The temper of a concave saw, in our opinion, ought to be a 
good and as high as any ordinary circular doing the same nature 
of work. The custom has been to leave the saw much softer, to 
avoid breaking in the hands of the saw-maker; but a soft saw will 
not hold the set when cutting hard wood heading. The disk is 
made to a true circle, and in diameter corresponding to the heads it 
is to circle, providing the heads are cut square on their periphery, 
as cheese-box heads are made. To make a seventeen-inch cheese- 
box, use a saw dished to a circle of seventeen inches; and for a 
seventeen-inch flour-barrel head, with bevel, use a saw dished to 
a circle of twenty-four inches. The same saw may be used for 
making various sizes of heading having bevelled edges, by chang- 
ing the angle of the axis of the head in relation to that of the saw. 
In that case the bevel on the heading is also changed or altered 
to suit the saw. In a small head they are sharper, and in a large 
head stunted. Concave saws, sawing bevelled heading, must be 
filed as a ripping saw, or square across the tooth. 

Cutting Action of Circular Saw.— Fig. 317, photo-engraved 

from a full-sized sketch, shows the action of a 60-inch saw cut- 
ting in a 20-inch cant. As shown by the photo reduction of 
the actual -sized drawing, the radius of the saw is 30 inches, 
thickness (or light) of the cant 20 inches, radius of collar 4 
inches, radius of arbor IJ inch. The cut shows 10 successive 
positions of the saw disk, in passing through the log. The 10 
arcs of circles are drawn with radii of 30 inches, 3 inches 
apart. Each arc is exactly a quadrant or 90^. Each of these 
arcs touches the base line or line of centres at a point 30 
inches from its centre. The centres being 3 inches apart, the 
distances between the arcs, showing the position of the rim upon 
the line of centres, are each exactly 3 inches. Running verti- 
cals from the successive positions of the centre, 3 inches apart, 
all these verticals are 3 inches apart. Running a horizontal line 
along the points of tangency, parallel to the line of centres and 
perpendicular to the verticals from the successive positions of the 
centres, it will be seen that the distances between the points of 
tangency, measured upon this line of tangents, are the same as 
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tlioae between tlie centres, the same as between tlie successive 
positions of the rim upon tlie line of centres, nntl the same as 
the distance between the verticals. The sides of the cant are 
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parallel to each other, to the line of centres, and to the line of tan- 
gents. The distances between the verticals from the successive 
positions of the centres, are, if measured upon the top edge of the 
cant, or upon the bottom edge of the same cant, the same as meas- 
ured upon the line of centres, or upon the line of tangents, or any- 
where else — just 3 inches. The distance between the curves 
showing successive positions of the saw rim upon the top edge of 
the cant, is just the same as the distances between the centres, be- 
tween the verticals, and between the points of tangency — namely, 
just 3 inches. The distance between the curves showing the 
successive positions of the rim upon the bottom edge of the cant 
is the same as that between the centres, between the points of 
tangency, between the verticals, and between the successive posi- 
tions of the rim, measured upon the line of centres — namely, 3 
inches. The horizontal distance between the successive positions 
of the rim, measured along any line parallel to the line of centres, 
the line of tangency, the top edge of the cant, and the bottom 
edge of the cant, is just 3 inches. It cannot be made to measure 
more, nor less. It can be proved geometrically, and it can be 
measured by any one having 30 inches of string to draw sharp 
circles, and a 2 foot rule to draw and measure the straight lines. 

Owing to the advancing movement of the cant, the scratches 
made by the teeth of the saw are not exactly circles, but they 
follow the same rule, as regards tlieir distances apart, as do the 
circular arcs showing the successive positions of the saw rim. 

In other ivords^ the saw scratches are the same distance apart meas- 
ured along the top edge or the bottom ed<je of the cant. 

If they were not, it would be necessary for the top ed(je of the 
cant to he different in lewjth from the bottom^ or for the cant to be 
fed in- upon an arc of the circle so as to give less feed to the top 
edge than to the bottom. 

In making a drawing on this subject, do not be misled by the 
parallel curves appearing to meet at the top. 

This photo-engraving of the full-sized sketch may be relied upon 
as settling beyond all controversy the fact that the tooth scratches 
made by the circular saw are the same distance apart at the top as 
upon the bottom of the log, 
21 
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"Virginia Rail Fence." — Sometimes a circular gets a notion 
of running crooked in the edge, even while cold, although not 
sprung, and when standing seemingly true and both sides alike. 
In this case it is too large at the rim, and tends to wrinkle, 
although not enough to show when standing; but the additional 
stretch, caused by centrifugal force under motion, causes further 
rim expansion, and dishes the plate on one diameter to one side, 
and exactly the reverse on the diameter at right anorles. This 

.' DO 

trouble is apt to occur with inserted tooth saws, simply by over- 
straining the edge by riveting or by too close a fit of the teeth. 
Dirty or greasy dust or rust in the groove of the teeth, will cause 
the same trouble. 

TrembliDg or Fluttering at the edge is caused by lack of 
balance, one side being gummed or filed more than another. An 
ounce of steel on one side of a saw running at 800 or 900 revolu- 
tions per minute, will cause this trouble. See that the teeth are 
all alike as to size, or, at least there is as much metal on one side 
of the saw as on the other, counting from any diameter. To cure 
fluttering, mount the saw on an arbor on two steel straight edges, 
and file the teeth on tlie heavy side until it balances. To i)revent, 
use a sheet metal template. 

Sawdust Packing. — Sawdust packs in the side of the log and 
board, sometimes on account of the shape of the gullet. If the 
tooth be nearly straight, from three-fourths of an inch from the 
point to the bottom of the tooth next behind, there will be less 
trouble from tliis. 

Another cause is frozen or slightly thawed sawdust that strikes 
the side of the log or board, and sticks to it long enough to crowd 
in between the plate and timber. This occurs when the timl>er 
is thawing out slightly, and in this case a little extra set will help 
the matter. 

A *' Bull's Eye" is sometimes caused by getting a piece of 
slab down between the saw and the frame, and the question is 
whether or not to run out the stock before sending the saw to be 
hammered. 

Grand V savs: '^This will depend on how <':lose a workman vou 
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are. By giving the saw more set than usual, and reducing the 
feed, you may run and do fair work, but at the expense of power 
and good mechanical principles. A better way would be to take 
a block of hard wood endwise to the grain, and lay the saw flat 
on the block, bulged side up ; take a two pound or three pound 
hammer, and, by heavy blows, force it down. Lay a piece of 
thick pasteboard on the saw to receive the blows, and prevent 
stretching the plate, for if you do this by light blows, you make 
the matter worse. Try with a straight edge after each blow." 

Cats' Tails. — The sawyer is often troubled in cutting sapling 
pine in the summer, by what are called in Vermont "cats* tails," 
or the inside bark slipping off and rolling in beside the plate, heat- 
ing the saw. This may be remedied by filing the tooth consider-- 
ably, shearing say 20°; that is, about the same as for bolting or 
cutting off. Shearing is not recommended when the logs are 
frozen, unless the saw is of unusual thickness. 

Crowding the Log. — It sometimes happens that the circular 
saw crowds the log, and gets warm. Although it seems true when 
cold, and pains have been taken to file and set both sides alike, it 
seems impossible to make it run well unless it be given more set 
on the log side. This is a common trouble with inexperienced 
sawyers, and the remedy a foolish one, in fact, "getting Satan in 
to drive out Satan," as the doctors say. If the saw be true the 
trouble is, that it ranged out of the log ; or else the collars, 
although they may have been right once, are not right from hav- 
ing accumulated rust and dirt on the face of the collar, near the 
centre. This causes the disk to become crowning on the log side. 
To remedy this, take an old file, break it oft' so as to form a scraper 
or turning tool, fix a solid rest, take out the check pins, and run 
the arbor quite slowly; hold the tool firmly, and turn off* the rust, 
and, perhaps, a little of the iron, according to the condition of the 
collar. Use a gauge to test with, and leave the collar a little 
concave. Clean oft' the loose collar also, and then if the disk be 
true and ranged parallel with the line of motion of the carriage, 
it will probably run straight without the necessity of giving one 
side more set than the other, or filing one side more shearing than 
the other, both of which are makeshifts or botches. 
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Hammering. — In the matter of hammering, if the smith could 
stand at the brake, and saw 100,000 feet of lumber, after hammer- 
ing each saw, he could learn more in one year than otherwise in 
ten. 

Temper of Circulars. — Disstons say that a circular saw can- 
not be too hard (but a handsaw should have a "Damascus 
temper"). 

Nonhammered Saws. — Mr. C. E. Grandy, South Barton, Vt., 
says: "I have such a saw 52" press tempered to ruu 900 revolu- 
tions; to feed 2 inches in maple often running 80 M feet. The 
saw took the shape of a tea saucer; returned it to the maker, 
repressed it, rehammered it, sawed loO M feet. It took the shape 
of a worm rail fence most of the time. Then I sent it to another 
manufacturer, had it hammered to run 800 ; we sawed 1,000,000 
with it; it wore to 49", and is doing good work now." 

The Brooke Removable Teeth (Fig. 318) have claimed for 

them the following advantages over others of the same class: 
large throat, hence greater clearance ; greater amount of metal 
to wear away ; capability of being swaged ; adaptability to very 
thin plates; interchangeability with the "new" in the same disk. 
We give beneath the thinnest disks used with the "Brooke" 
and the " new" teeth of the American Saw Company. 



Nos. 


Gauges. 


Thickness in inches. 


Thickness in mm. 


1 


4 to 10 


.238 to .134 


6.05 to 3.30 


2 


7 to 12 


.18 to .109 


4.57 to 2.77 


3 


10 to 18 


.134 to .049 


3.30 to 1.24 


4 


12 to 20 


.109 to .035 


2.77 to 0.89 



Fur hard icood the ^^ short iiew'' removaldc tooth No. 1 or 2, is 
recommended by the makers ; and the Brooke teeth may be tem- 
porarily replaced by it in the same disks. 

To the Ojteraior miivj ^^ Brooke'' Imicrtcd Tenth, — "When chang- 
ing the bits or teeth, be careful not to drive or expand the rivet 
so much as to strain the saw i>late, nor to head it too much. Place 
the bit and spring together, and then put the heel of the si)ring as 
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close in its corner as possible, with the point of the plate entered 
into tbe groove of the bit, keeping tbe lower part of the bit with 
the adjoining part of tbe spring just clear from the plate sideways, 
until both are turned into tbe groove so far that they will drop 
over the lug into tbeir place. A swage may l>e used on the point 
if necessary to bring thctn to place, and tbe small end or pin of 
the wrench to draw ibc spring down before inserting the rivet, 
Tbe rivet should be driven or expanded only enough to set the 
spring firmly in tbe bottom part. If it is found tliat the spring 
does not hold the bit tight enough when tbe rivet is in, do not try 
to tighten it by driving tlie rivet more, but with a light hammer 
give one or two blows on the side of tbe spring near the inner or 
throat edge about opposite the lug and rivet, holding a sledge on 
the opposite side. This will expand the spring on that edge so 
that it will press more firmly on the bit. Tbe hand screw-press, 
with wrench, is used for forcing out tbe rivet, and makes the 
changing of bits quick and easy. 

"After the bits are in, tlie first thing is to round and joint ofl' 
the teeth, and put tbe saw in working order. If any of the bits 
are found to stand more on one side than the other, file off tbe 
full side. Do not attempt to beml or .spring them over, as there 
is plenty of spread on the point to allow of their being jointed off 
on tbe side. Be careful to liave the front of tbe bit tbe widest. 

"One set of these bits should last twenty-eight to thirty days 
of ten hours eaeb. They have done so where both bard and soft 
timber were sawed." 

New Lumberman's Clipper.— Fig. 319 shows the "Lumber- 
man's Clipper" tooth jis at present made. It will be seen to differ 



Fig. 319. 

from that illustrated on page 77, which has square bottoms to the 
teeth. 
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Greatest Number of Teeth in a Disk.— The "Brooke No. 

1" may be placed at 4" apart. The " new" teeth may be placed 



at the following distances: — 



Nos. 


" Regular." 


" Short." 


1 


n 


H 


2 


H 


H 


3 


2 




4 




1" 



Inserted Toothed Circulars seem especially popular in Cali- 
fornia, Wisconsin, Michigan, and Ohio, and for yellow pine in the 
Southern States. 



Economy in using Inserted Teeth Circulars.— Messrs. R. 

Hoe & Co., N. Y., write under date of May 10, 1881 : ''The prices 
of 54 ' and 56" saws are as follows : — 



One 54" solid circular, list 

less 40 per cent. 



. $105 00 
42 00 



boxing 


$63 00 
2 40 


One 56" solid circular, list 

less 40 per cent. 


. $125 00 
50 00 


boxing 


$75 00 
2 60 


One 54" chisel tooth, list 

less 10 per cent 


. $160 00 
16 00 


boxing 


$144 00 
2 40 


One 56" chisel tooth, list 

less 10 per cent. 


. $180 00 
18 00 


boxing 


$162 00 
2 60 



S65 40 



77 60 



146 40 



164 60 
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The prices of chisel tooth saws include the regular number of bits 
and shanks given with each saw. 

"The estimate referred to in your letter, *cost of inserted teeth 
to cut 1,000,000 feet of lumber about $85,' is a fair one, though 
some of our customers have written that they cut with one set 
of bits in a 56" to 60' saw 95,000, 100,000, and even 120,000 
feet of lumber/' 

Inserted Teeth. — C. E. Grandy writes: "In the matter of in- 
serted toothed saws, I have used about every style made. Here, 
again, is too fine a theory for the average sawyer or even saw- 
maker to carry out. 

"Where keys as rivets are used, they are almost certain to 
buckle the edge of the saw. If the saw-maker succeeds in getting 
the right tension on the edge, the sawyer by the time he puts 
on a new sot, or even puts in a few teeth, he is sure to spring the 
saw. 

"It is proverbial in New England that one is Meaning up against 
the side of a mill like an inserted tooth saw.' You will find one 
in most every mill, but they arc superannuated, awaiting further 
orders. 

"The style of turning in on a circle gave the best results where 
the tooth is held like a circular. In one of which I know the man- 
ufacturers did not get tlie tension right the first or second time. 
Trying the third time they put in a new set of teeth ; their teeth 
evidently did not fit tight, so they left the eye of the right tension 
and ran the saw successful! v until this set was worn out. 

"The first set being found I put them in, then the old story of 
the Virginia rail fence was repeated. I took the teeth out and 
ground the slianks narrower which received the strain, and I used 
this set of teeth successfully. 

"The theory that the plate of an inserted tooth saw is not de- 
stroyed by gumming is correct; but the texture of an inserted 
toothed saw is as costly as that of a solid tooth. My experience 
is that l,00(),ljOO feet sawed will necessitate 7ieiv tceth^ that is, 
where the power is good enough to carry 2 to 4" feed. If one 
will think this out he will see wli v where one is successful another 
is not. As to perforated teeth, I am entirely at loggerheads with 
them. 
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"A very little is removed in gumming, but the liability of 
breaking out in the cut is so great that it destroys their useful- 
ness. I have seen a perforated, inserted tooth saw with four or 
five teeth in succession broken out. This was done by first break- 
ing oft* one tooth in a hard cut of oak log. 

" The theory of allowing for expansion by perforation does not 
hold good at all. I have seen these saws flutter and roll the same 
as any saw warm at the edge." 

The Pitch Circle. — Misleading directions are often given con- 
cerning the laying out of the face or cutting edge of circular saw 
teeth. It is frequently stated that the front face sliould be the 
tangent of a circle "one-fourth the saw's diameter," if ripping 
hard wood, or "one-fifth," if soft, when in reality, three-fourths is 
meant in the first case, and four- fifths in tlue second. Fig. 320 




Fig. 320. Showing Tangent Circle 1-4 Saw Diameter. 

shows teeth laid out to tangents of a circle one-fourth the disk 
diameter. It will be seen that this is not a suitable tooth for 
hard wood. 



The Latest ''^Smallest Circular Saw in the World."— On 

page 62, Fig. 90, was shown in actual size what was then believed 
to be the smallest circular saw in the world ; its use being to make 
the slits in gold pens. But a still smaller one has been found, 

99 
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used for the same purpose by Mr. John Holland of Cinciunati, 




Fig. 321. Smallest Circular Saw in the WorUl. 

and given in full size in Fig. 821. It is run from 2500 to 4000 
revolutions per minute. 

Making Small Circulars for Screw Nicking.— At the 

works of the Union Screw Works, Cleveland, Ohio (one of the 
best organized factories we have ever inspected), the small circu- 
lars for nicking screw heads are made in a machine designed by 
the superintendent, Mr. W. IT. Bidwell. The blanks are punched 
out of sheet steel, of size and thickness varvin^r with the screws 
to be nicked. They are then strung on a mandrel, say 50 on each, 
and tightly bolted up. Three mandrels are put in a machine 
which has three shaper heads, each bearing a tool having one edge 
vertical,, and the end ground to 60-^^. These tools, being mounted 
with their straight sides a little oil* the radial line of the disks, 
travel together, each cutting at one pass one tooth in each of the 
disks on its mandrel. An index wheel on each mandrel automat- 
ically causes partial rotation of the disks at each cut, and insures 
desired number of teeth, evenly spaced. 

Speed of Circular Saws for Barrel and Shingle Work.— 

John Greenwood & Co., Rochester, N. Y., say : *' We can add very 
little to the valuable information contained in *Grimshaw on Saws,' 
except, perhaps, in relation to the gauges given for concave saws 
on page 07. For barrel-head work, the gauge, if it is the English 
standard, is three gauges too light. A 7-inch saw should not be 
more than 15 G., 14 is what we generally use for 7 and 8-inch 
saws. For 10 inch, 11 and 12 G. We run these saws over 5000 
revolutions per minute, and 40-inch shingle saws, 60 teeth screwed 
to cast-iron stiffening collars, 1800 revolutions. Your tables of 
sj)eed are rather lower, say 10 per cent., than the rule in our line 
of trade. We find our customers increase on our figures consid- 
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erably sometimes. One we know of is running a 42-inch shingle 
saw in heading 1500 rcvohitions per minute." 

Speeds of Circulars. — The statement that there is a fixed and 
invariable rule for speeds of saws of given diameter, needs more 
than a little qualification, as disks of the same diameter take dif- 
ferent speeds according to gauge, quality, temper, teeth, timber 
to be cut, etc. 

Concave Saws. — "The temper of a concave saw, in our opin- 
ion, ought to be as good and as high as in any ordinary circular 
doing the same nature of work. The custom has been to leave 
them much softer to avoid breaking in the hands of the saw- 
maker, but a soft saw will not hold the set when cutting hard 
wood heading. The disk is made to a true circle, and in size 
corresponding with the diameter of the heads they are to circle, 
providing the heads are cut square on their periphery, as cheese- 
box heads are made. If wo want to make a 17- inch cheese-box 
head, we use a saw dished to a circle of 17 inches, and for a flour 
barrel head 17 inches in diameter with bevel, we use a saw dished 
to a circle of 24 inches. The same saw may be used for making 
various sizes of heading having bevelled edges by changing the 
angle of the axis of the head in relation to that of tlie saw. In 
that case the bevel on the heading is also changed or altered to 
suit the saw; in a small head they are sharper and in a large head 
stunted. Concave saws sawing bevelled heading must be filed 
like ripping saws, square across the tooth." 

Sectional Grooving Saw. — Fig. 322 shows a form of sec- 
tional grooving saw in which the action is gradual throughout 
the width of the cut. As seen by the engravings, it consists of 
six sections, all alike, and each having four teeth. These six 
sections, being put on one mandrel, are so arranged that the teeth 
take up nearly the circumference. In cutting with them, one 
section cuts out a kerf one-sixth the diameter of the groove in- 
tended to be made, and the next one cuts alongside of the kerf 
that the first one made, etc. By this means the action is much 
smoother than if there were but one section, each end cutting full 
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kerf wiJth, This saw is m;idc by Goodell k Waters of Phila- 
dclphifi. 




Fiff. :t22. Sertiotuil Oi 



Al^ustable Veneer Saws.— By making tlie holes in a veneer 
suw st.'j;iiit.'iit oWniig r;i(Uiil!y, tlic segment is rendered more easily 
jidjnslahlc. 

An AdjuBtable Dished Circular, paiented by S. B. Wells, in 
IH.'il, liiid an angular ineisinn ent from the edge to the iMintrc, or, 
in other wurds, a section was eut fnini the disk, which was then 
sprung by nirans .if washers and rings to the desired enrvatiire. 
It WHS designed fnr euTting b:irrd slavrs, wiieel fclh>eB, etc., and 
intendtrd Id W- run somcwlial sltuver than the <)rdinarv eircidiir. 



Kringer's Insertable Saw Tooth. — In l'. S. Patent, Xo. 

;i4S,7(;i, <l.'l.>ber 'i:,, IsSl. Fig ;i-J;;, tlie saw plate -i has a socket 
n (provided with a shonidered poriiun //, having a depression /), 
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and is also provided with a depression L. The saw tooth or bit 
proper has an oblong, rounded Y-shapod projection J, 




Fig. 323. Kringer Tooth. 

Hubbard's Relayed Saw Tooth (U. S. Patent, No. 245,831, 

August 16, 1881) is for a relayed saw tooth consisting of a body- 
part, having a bevelled edge which extends above the throat, and 
a hood or removable part 'bevelled to fit the bevel of the tooth 
and projecting into the throat below the bevel. The removable 
part has also a heel projecting into the recess in the throat. 



X 

f^^ 





Fig. 324. Hubbard ReUiyed Tooth. 

Mulford's Insertable Saw Tooth (U. S. Patent, No. 236,690, 

January 18, 1881) is shown in Fig. 325. 



\ 




Fig. 32ij. Mutford Tooth. 



Douglas' Insertable Saw Tooth (U. S. Patent, No. 236,876, 

January 25, 1881, Fig. 326) has a projection on one side longest 
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in the run of the cut of the tooth from the point baekwaril, < 
which there is a flat surface parallel with the face of the saw. 



Fig. ;t2li. Doitglai* Tooth. 

Hill's Insertable Saw Tooth (U. S. Patent, No. 239,098, 
March 22, 1881).— The blade A has throats or gullets C, and its 
teeth are recessed entirely above the gullets. Those portions of 
the detachable tooth B, whicli are in the same recess, are of the 
same thickness of the blade and have a double curved shape. 




Fig. 327- Uni Tooth. 

AtkinB' Detachable Saw Tooth (U. S. Patent, No. 246,703, 
September 6, 1881) has, in combination witli an insertable saw- 
tooth Laving suitable projection, strong locking jaws, forming a 
recess in the saw plate. 




Ftff.328. Atkiite Tooth. 

Simonds' Loose Circular Saw (TI. S. Patent, No. 237,617, 

February 8, 1881), shown in Fig. 329, is Kxiye with rofereucc to 
its diameter and also with reference to its radii; but with refer- 
ence to its diameter, more loose at the eye than any other part. 
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Fig. 320. Simonds^ Loose Circular. 

Osgood's Side Cutting Circular (U. S. Patent, No. 238,521, 

March 8, 1881) has side cutting teeth a a, and chisel cutting 
teeth//, the latter being curved aS shown in Fig. 330, to under 




Fig. 330. Osgood Side Cutting Circular. 

cut or to plane out the wood between scores made by the teeth a 
rt, the scorers being shorter than the cutters. 

Northway's Planing Saw (U. S. Patent, No. 245,090, August 

2, 1881). — There are sawing teeth B and planing blades C C, cut 



1^ x.--^v:v^X^%ir.--^--x^i^T^::r::vjj}|ife 



A o 










*v-, 




Fig. 331. Northway Flaner. 

into the working edge of the saw. The points of the teeth B ex- 
tend radially beyond the points of the planing teeth C C, The 
edges of the planing teeth extend laterally alternately in opposite 
directions, further than the whole remaining portions of the blade. 
The planing teeth CMiave throats c to receive the chips. 

McDonald's Saw Arbor (U. S. Patent, No. 243,076, January 
21, 1881). — There is an attached collar c, having a flat face and 
round edge a, the saw resting against the flat face. 
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Figa. 332 and 333. McDonald Arbor. 

Bennett's Hand Circular Saw (U. S. Patent, No. 239,703, 

April 6, 1881) lias a circular saw projecting below the edge of the 
plate on which it is mounted, and receiving its motion from one 
or more friction wheels, which move along the surface of the 
board to be cut. 




Fig. 334. Bennett Hand Circniar. 

Sogf^estionB for Making Saw Handrels, tviih special refer- 
ence to Fficimj the Sine Colliirs. — "First. Special care should be 
taken to have good drilled centres in tlie shaft, and when the shaft 
is turned to see that the mandrel is tight in the lathe centres. 
Second, Do not chamber out the face of t)ic saw flanges or collars, 
but finish them so as to give a full bearing on the saw. Third. 
The face of tlie loose collar .should be perfectly flat; be sure that 
it is not concaved or full at the centre. Fourth. The face of the 
fast collar, which is shrunk on or made part of tlie mandre], should 
be faced or made a trifle concaved, so that by laying a perfect 
straight-edge across it and looking through towards a strong ligbt, 
daylight wifl be barely discernible, Tlie last cut should be made 
with a very fine-edged sharp tool. All cast collars should be of 
very soft iron and carefully annealed so that tlicy will not con- 
tain hard spots. Fifth. The greatest care should be used in fit- 
ting the lug or steady pins. Tiicy should be made of steel, very 
carefully turned and fitted, so as not to require force in driving. 
After they are in, the face of the collar should be very carefully 
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examined with a straiglit-edgc to ascertain if driving them has 
not raised and swelled the metal of the collar around them, and 
if so, it must be very carefully chipped or filed ofl' level with the 
face of the collar. The above applies to circular saws for saw- 
mills only. For resawing or for bench saws both collars should 
be turned concaving." — James E. Emerson. 



Circular Saws. — A custom followed universally in 
Europe, but not at all in America, is ** packing" circular saws 
with pieces of hard wood, such as mahogany, under the saw table 
on either side, and lying immediately parallel and close to the 
disk, which it serves to guide and prevent from wavering. In 
many cases the packing contains a gasket of felt or similar mate- 
rial, well charged with oil, and serving to lessen not only the fric- 
tion of the disk against the packing, but that in the cut itself. Mr. 
Samuel Worssam, in 1853, designed and made a packing by loose 
blocks on each side of the saw, each fitted with adjustable packing 
pieces. Abbey, of Paris, "packs" with four adjustable screws 
above the saw table, their points terminating in hard wood and 
touching the disk at opposite points. Good packing enables the 
running of a thinner saw. 

Packing Collars W^jth Paper. — Saw makers recommend this, 
but it is at best a makeshift for a short time. A saw ought not 
to be forced into position. When it docs not run true it should 
be hammered. 

Range. — The saw should be given little, if any, range into the 
cut. In theory, it should be exactly parallel ; but to oftset the 
tendency to throw off on the side cut of a log, it may be ranged 
in such a line that the saw would strike the head-blocks fifty or 
sixty feet oft', assuming that they arc half an inch from the saw. 
This range in summer time may be reduced to one-half; that is, 
to one-fourth inch in fifty feet. 

The Hinkley Saw Guide,* — Fig. 335 shows a convenient 

guide for circulars. The arms are fitted in a bored cylinder, and 

* Reliance Saw Works, Milwaukee, Wis. 
23 
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may be turned back out of the way when changing saws, and 
dropped into position again precisely as before, without touching 
or altering the adjustment. The lateral adjustment is effeefed by 




Fig. 33B, Hittktey's Guide. 



a worm and wheel which moves both arms together backward 
and forward in the bored cylinder without altering the distance 
between the saw pins. The worm is attached to a rod and hand 
wheel convenient to the sawyers, cither before or behind tho 
disk, to permit adjustment while in motion without danger. The 
space between the saw pins is regulated by a bolt on the front 
end of the guide. This device answers for either right or left- 
hand mills. 

The Use of Water on Circular Saws. — Water, properly 
applied, is to be recommended, being a goixl lubricant, and cool- 
ing in its effects. It may be used in such small quantities as not 
to be detected. It should not show on the saw nor be perceptible 
in the dust. It is employed in some mills in such a manner as to 
have it fly all over the place. UAjd in this latter way, it is very 
objectionable. 

The HcDonough Hollow Arbor (Fig. 330), an important 
patent, concerning which there has been much litigation, is based 
upon the idea of taking water through tlic mandrel of a circular 
and having it escape at tlie collar on both sides of the saw while 
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in motion, the centrifugal force distributing it equally all over the 
disk, thus lubricating the saw and keeping it and the journal cool. 
A jet of water is also discharged beneath the guides to cool that 
circle of the disk. 




Fig. 330. McDonough^s Hollow Arbor. 

We understand that the patent has been decided in favor of 
Mr. F. McDonough, of Eau Chiire, and we quote almost verbatim 
from the circular of the manufacturers, the Reliance Works, Mil- 
waukee, Wis. 

"Referring to the cut: A is the hollow arbor and pulley; B Bare 
the arbor boxes; C the saw and collars; D the face of collar, show- 
ing .the small creases through which the water is ejected to lubri- 
cate the saw ; F is the pipe and stu fling-box for the admission of 
water into the arbor; F the tight collar or shoulder on the arbor; 
O is the weighted saw relief and collar, which can be attached 
conveniently to the husk. 

"One patent covers a hollow arbor with water passing in at the 
tail end, and coming out between the saw collars, vent being given 
at this point by forming small creases in the face of both collars, 
so that water is ejected on both sides of the saw, and also by 
means of small outlets acting as lubricators for the boxes. The 
great value claimed for this over the solid arbor is — 

"First. That fifteen per cent, more lumber can be cut, for full 
feed can be carried on all kinds of logs, no time being lost in wait- 
ing for the saw to cool oft*. 

"Second. The same amount of lumber can be cut with ten per 
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cent, less power, because a much thinner saw can be run, and with 
much less friction, as the plate is lubricated with water where it 
rubs on the log. 

" Third. It wull save ten per cent, in saw scarf, on account of 
using a thinner saw. The saw can be heavier at the eye, where 
strength and stiffness are required, and, if necessary, it can be of 
the same thickness as the scarf. 

" Fourth. A great saving in repairs and expense of running, for, 
if the log rubs on the centre of the saw, it will not affect it, and 
the arbor will run with one-quarter the amount of oil. 

"With this device there is an equal expansion of arbor and 
plate, avoiding all danger of warping, as the water is run through 
the ceiilre of the arbor, and distributed equally on both sides of 
the centre of the saw, whence, by centrifugal force, it is evenly 
distributed over the entire surface of the plate, which is not the 
case where the water is applied to one side of the saw by means 
of a pipe. 

"Old arbors may be bored to apply this principle." 

The McDonough Saw Relief. — The object of this device is 
to allow lateral motion to the arbor. There is often a tendency 
for a log to crowd and bind the saw, which, if held perfectly rigid, 
would heat and probably break:. In such case the relief, by allow- 
ing end play to the arbor, relieves the centre of the saw from 
pressure, and the blade, adjusting itself in line with the cut, passes 
through the log without trouble or damage, and the guide, by 
holding the catting edge of the saw tirmly in place, insures lum- 
ber of even thickness. When there is no crowding of the log, the 
saw and arbor run perfectly free, as there is no pressure what- 
ever given by the relief, but the moment binding and crowding 
occur, then it acts instantly and surely. 

Opening Wheel. — To lessen the friction of a ripping circular 
saw in the kerf and to increase the rate of feed, wedges were once 
driven into the cut, close behind the disk, to separate the several 
surfaces, but at times this caused splitting of the cant, and to ob- 
viate this, G. L. ilolesworth devised in 1850 a self-acting revolv- 
ing wedge, so placed as to separate the two parts and be revolved 
by its own friction against the sides of the kerf. This wheel, 
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which now has very general application, exerls a uniform press- 
ure in relieving the saw, aod adapts itself to irregular as well as 

straight sawing. 

Direct Driven GircnlarB. — Fig. 337 shows the double circu- 
lar saw-mill of Frey, Schechler & Hoover, Bucyrus, Ohio, driven 
direct from a high-speed engine of special design, 

"Three HUfli" CSrcular Saw. — We illustrate herewith, by 
courteay of Tatum, Bowen & C>>., San Francisco, in front and aide 




Fig. S3S. " Three High" Circular Saw. 



elevation, the machine used in California to cut logs ten feet in 
diumeler, and referred to on page JJO. 

The invciition consists in so arranging a gang of .saws on the 
frame, and providing a small horizontal saw to follow or precede 
the gang, that the small saw will rabbet out a place to allow the 
end of the arbor or collar of the centre saw to pass. There are 
three vertical circular saws, arranged ou the fran^e in the usual 
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way for double circular saws, except that the upper one is ex- 
tended beyond the vertical pliine of the lower saws. There is also 
a vertical spindle, the lower end of which is provided with a small 




mg. 330. *' Three High" Circular Sate. 



horizontal saw which precedes or follows the gang on the plane 
with the cutting edge of the top saw, on the collar or arbor of the 
middle or vertical saw. This, when in operation, rabbets out a 
longitudinal piece along the edge or joint. The upper saw thus 
cuts a board down from the upper part, while the two lower saws 
of the gang cut their width. The relative position of the gang is 
such that the upper faoe of the log is just as much in advance of 
the lower log face as the upper saw is in advance of the lower 
saw, and the distance between the vertical planes of the npper 
and lower saws is equal to the tliicknes.s of the lower saw divided 
by two and added to the thieknt'ss of the board or cut, the pro- 
jection of the arbor or collar of the middle saw, and the clearance. 
TJie clearance may bo operated without affecting the operation 
and perfect working of the gang. When the greatest depth is 
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obtained, tlie lower cut or board will be the greater, and the 
upper one the lesser in width. In operating with such a saw- 
mill, at first the lower saws of the gang slab one side of the log, 
and the upper saw is not engaged ; but as the set advances the 
upper saw cuts but little depth, and the horizontal saw following 
or f)receding cuts lengthwise, and a small angular piece of the 
log is taken off witli wane top. 

Fitch of Circular Saw Teeth. — "The under side should 

stand at an angle of ^o" to the plane of the cut, as this is the 
dividing line between a scraping and a direct downward cut. Of 
course this changes as to height of cut in circular saws." 

Broken Teeth. — When a tooth is broken out of a circular 
saw, it often chops or breaks the timber badly. In fact, when the 
logs are frozen hard, it is almost impossible to run. To send the 
saw off to be cut down would serio\isly lessen its value by decreas- 
ing its size. The trouble may be remedied in another manner. 
As the tooth next behind the one broken has double work to do, 
it will spread off to one side more than to another, if bent for set, 
thus causing the extra mark on the timber. Shorten this tooth, 
whether spring or spread for set, so as to divide the cut. If bent 
for set, Hie the tooth next behind the one broken square across 
the blade, swage it out to full set, both sides alike. The saw will 
then cut as nicelv ns before, and will make but little mark on the 
lumber. If the saw be swaged for set, file the tooth on the top so 
as to divide the cut, and reduce the set a little in this tooth, using 
great care not to lile it too much. 

Sheared Teeth. — A tooth "sheared" or filed to a bevel of say 

5 ' to 20'^ will do the work with less j)Ower (provided the tooth is 
strong enough otherwise to resist the tendency to spread in the 
cut). If a person were to take a jack-knife to cut a stick of any 
size, he would turn his knife to about that angle with the grain. 
A "sheared'' tooth is in better shape to enter the wood than if 
swaL^ed srpiare. In Vermont, tlu'v swage the point about one-half 
the set and bend the rest, and shear 6" to 10'-^. 

Rounding. — By lujlding an old file firmly to the edge of the 
saw when at lull sj)eed, marking the teeth on the points, then filing 
off the backs until the marking disappears, looking closely so as 
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not to file a piirlicle more than to the line, the saw may be rounded 
perfectly. The saw should be rounded on the arbor on which it 
runs when at work, althougli this is very seldom done. One 
sawyer says that he has seen a saw, which seemed perfectly round 
on the filing mandrel, show ^ inch out when changed to working 
arbor. This is enough out to make the saw run badly in some 
timber. 

Jointer for Gircnlai Saws.— Fig. 340 shows an emery grind- 
ing machine for circular saws,* which, afier gulleting the teeth, 
facing and backing them, with the emery wheel shown in the 




Fig. 340, Jointer and Kmery Glimmer. 

swinging rest to the left of the cut, will "joint'' them on an ordi- 
nary flat file held in the vise at the right : thus insuring that all 
the teeth are of the same length ; or, rather, that the tips are all 
in the same circle, concentric with the mandrel. 



* E. Audrcws, Williaoiipoil, Pa. 
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M Toothed Circular. — Boynton makes nn M tooth circular 
saw which we suppose he designs to be reversible, heiug finished 
on both sides iiiul turned on the tn;iiKlrel when one set of teeth 
grows dull. This niiiy or may not bo an advantage for small 
disks. It is iDtended for both ripping and crossing. 

^10 Spiral Saw, — A special elnss of saw, of which we know 
but one variety, is Armstrong's spiral saw used for making dove- 
tails. In action it comes in Ijctwccii the band and the circular 
segment saws. The segmciits arc clamped in a spiral groove in a 
holder having eecentrie rotatiim. Those making the first eut 
have 3 straight edge; ihusc at the last of the cut have their cut- 
ting edge at right angle to the plate; the intermediate ones grad- 
ing between these extromca. As the cutting llange of each seg- 
ment is worn away by filing, il is moved on one space towards 
the unflangcd end. 

The Rim Saw is a ci)nnccting link between the circular and 

the band saw; Ixsing simply a (lat ring — not a belt — toothed u|K)n 




Fiff. 341. Itim Saw. 

its outer edge. It is fed by friction rollers. Fig. 341 shows one 
(U. S. Patent, 252,2t>S) driven by suitable meehauisin. 

Amesbury's Spiral Band Saw File.*— This machine is fast- 
ened to an ordinary bench. The saw is hung over it (if the work 
is not done while the saw is in ]>laee). The file is in two sections — 
one .stationary, ihc other movable in the direction of the axis. Tiie 
stationary section carries the feeder and a tliin segmental file, which 



* Q. W- AmtaUury & Co., PhilaJdiilim. 
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latter files only tlic tliroats and faces. The movable section car- 
ries a thick bevelled file variable for varying graJes of teeth. It 
rotates on a higher plane ami files the looth-back.s, also taking the 
burr from the points. The tliumb-scrcw D varies the height of 
this section to suit the grade of teelh and to change the preKsure. 
The thin face and throat file is cut only on its face and corner. The 
filing head runs in an oblong bearing so that it can move to allow 
for high teeth. There is an adjustable pressure spring E, which 
holds it to the work ; and there is another spring under the head, 
keeping it to the t0()th face — thus giving the high teeth the most 
pressure and bringing them down to the general level. The saw 
is held in a clamping jaw with the back resting against the gauge 
F, which is adjustable to any saw width by the screw C, and can 
be set at any angle. The clamping jaw is operated by a cam on 
the hub of the gear, and ojiens and closes as the machine is feed- 
ing or filing. This jaw acts like a vise upon tlie stiw when the 
files are in contact with the teeth, and releases it when in contact 
with the feeder. 




Fig. 3*2. Amesbttru Band Saw Fiie. 



The macliine has a capacity for saws ^^ to 2 inches wide, and 
from the finest tooth to two teeth to the inch. It is driven by 
hand or power, as de,-»ired, and la claimed to.file saws of fXH) to 
1800 teeth in 30 to DO minutes. 
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BAND SAWS. 

Early Band Sawing Machines. — A band sawing machine 

was patented in France in 1815 by Toroude, and another in Eng- 
land in 1845 by Thoiiard. But it was not until 1855 that the 
machine was rendered practical and elTicient; this by Perin of 
Paris. Parientd followed at once with an English patent, and in 
1856 Exall and Barbour took out one. In 180() Wilson patented 
a combined band and jig, the object of which was to cut the out- 
side curves with the constantly running band, using the jig for 
the inside cutting. 

The Original Newberry Band Saw of 1808 (see p. 83) had 

in some cases no teeth, being a blade for splitting skins. 

. A Beciprocating Band Saw was patented in England in 
1879 by Adam Knox of Glasgow. The blades are horizontal, 
and reciprocated either on the rim of segmental levers or on pul- 
leys. The machinery proposed is very complicated. 

A Multiple Band Saw was patented in England in 1870 by 
Johnstone. 

Circular vs. Band. — One point in which the circular has the 
advantage over the band is that the former has much the faster 
feed and will turn out a greater quantity of work. No doubt the 
circular will be very largely used until lumber becomes so valu- 
able that sawyers find it economical to save lumber which they 
are now wasting in sawdust. This is now occurring in valuable 
lumi>or, such as black walnut, mahogany, and various classes of 
imported woods, and where these are being sawed into thin mate- 
rial, the band log saw is especially called for. Fay & Co. in their 
large band saw use a No. 18 gauge blade, which takes out about 
^'" kerf. 

Band vs. Mulay.-We quote below the opinion of a promi- 
nent New York manufacturer of wood-working machinery, con- 
cerning the Band Saw vs. the Mulay and Circular: "The circular 
docs say one-third more work than the band, but with greater 
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waste ; its kerf for large saws (cutting 24" to 30" wide) being 
as much as or even more than ^^"; while the band saw on the 
same saw would not take more than about /tj^". The band 
resawing machine will therefore effect a large saving in costly 
timber and in making thin stuff' where the kerf is a large per- 
centage of the whole. Properly handled, a band resawing ma- 
chine will cut as thin as y 24" wide, making a kerf ^" full. 
Segmental circular saws riveted to and backed by large plates can 
be made to do equally well, but they are then unfit for anything 
but taking off* a thin piece which can be sprung out by the plate 
without binding or heating the saw. 

"The mulay will not do more than about one-third as much 
work as the band saw, and will make a kerf of from about ^^" to 

sayi". 

"The band saw labors under the disadvantage that there are at 
present but few men in the country who thoroughly understand 
setting up and using it. But even when properly handled it can- 
not successfully coiiipete with the circular saw for log sawing, 
although superior to the mulay, wliicli it excels both in speed and 
economy, this for the reason that in sucli work speed more than 
economy of timber is sought." 

One Disadvantage of Circular and Band Saws is that 

although the cutting is continuous the feed is intermittent, and 
in board work the log must have several passes if wide. In this 
the gang sash has the advantage of all others — the cant passing 
through but once. 

Band Saws for Bevelled Work, — Cabinet-makers and chair- 
makers are among those who require large quantities of bevel 
sawing and need band saws, having once availed themselves of 
the dished circular. 

Thin Band Saw Blades stand better than thick ones, owing 
to their superior pliability. 

^^Band Saws for Metal Cutting should be rigidly held, and 
have a lineal velocity of 250 feet per minute. The teeth should 
be finely spaced and of G0° crosscut shape. '^ 
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Band Log Sawing. — From a personal letter to the author 
from Mr. J. K. Iloffrnan, dated December 20, 1879, we make the 
following excerpts: "The main obstacle that I met with in start- 
ing the band saw for log sawing was in obtaining the saw blade. 
I tried for fifteen years to persuade some manufacturers to make 
a saw, and after the first introduction of the small band saw in 
this country, I returned to the charge and exhausted the patience 
of a great many saw manufacturers by my importunities, and 
should have continued to harass them until the present time had 
not a firm in France taken the order and furnished us with saws. 
During the French and German war we succeeded in getting a 
few saws made in this country in short pieces, and since that some 
manufacturers have succeeded very well in their manufacture. 
Still we prefer imported stock. 

"There is no romance about this thing; it is intensely practical. 
No starving wife or ill-fed children with quivering lip and trans- 
parent skin sat at the low hearth-stone while it was being worked 
out. They knew nothing of it. I. wanted it. Like the boy with 
the gopher, *I had to have it.' I could not artord to waste so 
much lumber. I set to work and made it. I wanted to use it 
and have used it to some purpose; if others cannot see tlie advan- 
tages, more the pity — for them." 

Bevel of Band Saw Joints,— In joining band saw blades, 
one rule for the amount of bevel is to give a bevel on each side 
of the joint as long as the distance between two teeth. 

Brazing Band Saw Blades. — "Muriatic acid," also called 

"hydrochloric" and "chlorohydric" acid, is used as a flux. The 
joint should be finished by filing lengthwise of the blade. 

Files for Band Saws should have their edges rounded, as 
shown in Fig. 845, to give rounded gullets and avoid cracks. 

Bounding Band Saw Gullets. — A rat-tail file may be used 

to round band-saw gullets, where rounded three-cornered files 
are not obtainable. 

A Serrated Steel Disk for Band Saw Sharpening was 

shown at the Paris Exposition of 1878, by Martinier, the inventor. 
The machine in which it ran gave an automatic feed to the blade. 
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An Iiudiiied Blade Band Saw for bevel suwiug i» showo in 
Fig. 343. 




Fig. 343. JPryibU's Inclined lUade Band Saw. 

A Band-Saw Guide, sliown at Paris ill 187S by Quetel Tre 

mois, consisted of three hollow brass blocks filled witli oil and 
pcrforiiled on one side, which were pressed against the blade in 
such a manner iis to both steady and Inbriu.ite il. 
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Pryibil's Band Saw Guide, shown in Fig. 344, consists of 
two steel blocks adjustable by means of a screw to any tbicknessof 




Fig. 344. Fryibil'B Bgnd Saw OuMe, 



blade, and in depth from -^ to 1} inclies. The back of the blade, 
runs against two hardened steel slips which arc adjustable length- 
wise to change the line of contact when grooving commences. It 
is adjustable on the guide-post at any height, to suit any height 
of sturt'; of course being kept as near as possible to the top of the 
stuff sawed. 

The Band Saw Tiling Apparatus, shown in Fig. 346,* con- 
sists of a frame bearing twowlicels over which the band is placed 
— their distance apart being adjustable. Between them is a filing 
vi.sc or clamp 20" long, worked by three eccentrics and a handle. 
The vise may be used for jig as well as for banil saw blades, 

Pryibirs Band Saw Setter (Fig. 347).— "The hand wheel 

spindle carries a crank operating through a connecting rod upon 
two vertical slides, one on each side of the saw. These .slides are 
provided with adjustable cam faces (front adjusting screw shown 
at n) acting through friction rolls upon the setting levers. This ad- 
justment after being once set never needs to be altered except to 
take up wear. Adjustments for different gauges of saws are made 
by means of the screw b. The saw is guided between the faces c 
and U; the teeth bearing again.-i[ ihe faces c of the hinged frame 



* Mode by P. PryiUI, 4ttl W. 40lL St., New York. 
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c' vertically adjustable through the thumb-screw e, the back bear- 
ing on the faces d attached to the rods/, and forijed upward by the 



Band Saw File. 




rryiblVs Itinul Saw FUitig Fr 



springs j, the tension of whieh is rojrnliilcd hy a thutnb-sercw 
(not shown) acting on the yoke A. Thmufih the hinged frame c' 
the height of the saw relatively to the setting tools is governed 
25 
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aod thereby tbe set regiilateJ, variations in width of saw affect- 
ing only the faces d, and therefore not the set.. The band is fed 
two teeth per stroke by the pawl i connected by a spring to the 
lever k, taking its motion 'from the connecting-rod above men- 




Fla- -t-tT- I'rU'OU'n Baud Siiw HeUer. 

tioncd throngh the link h. The stroke of the pnwl is regulated 
by moving the fulcrum m of tlie lever k in the slot. By means 
of the adjusting screw n tlic teeth of the saw are, after other ad- 
justments have been made, brouglit opposite the setting tools." 

Atlantic Works' Band Saw Setting Machine and Filing 
Frame {Fig. 348).— Tlie fding frame is of iron pipe with suitable 
cast connections and cross pieces. Attached to it is a sliding car- 
riage bearing an oscillating set hammer. The feed is automatic, 
and adjustable to any toolh pitch. Two teeth should be fed for- 
ward at each stroke of the set IianiniLT. The saw is strained and 
passes between two steel l)lo(-ks or .anvils. Tiie teeth are brought 
to the proper height on liie anvils by putting under the saw a 
strip of metal tiiickor tlian llio blade. The stroke of eaeli hammer 
is regulated by a sot screw. 

Setting Band Saw Teeth,— '■B.md saw teeth should be set 
by sudden blows given from tlie inside of the curve, so that the 
blade has no tcndeney to destroy the tire covering nor to run an- 
steadily." 
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Howe's Band Filing and Setting Haohine.*~This ma- 
chine runs by |)owcr iinil is aiilorii;itic. It uses a\i ordinary file. 
Tlie pulley wheel below gives a rising and falling motion to the 
rim frame bearing tlie file, wliiie the saw is passed along one tooth 
at a time by suitable feed gear, difficult to describe without a let- 
tered cut, but wliicli may be studied out in Fig. 34!'. 




Fia. S4a. llMve'it JiuHil Sfiii' ruina nn/l Setting Machine. 



^^le invuulor slates lliat ilic niac-liinc is 17.J iiielios liigh, and 
14 inelies wide, woigliiiig riH lbs. ''It is run at 7^ rotations per 
minute; files iind sets s:iws -j',." lo 1'21" wide, any number of teeth 
and any leiigih of bUide, As rejiiirds the power required, no dofi- 
nile tests liuvu Uvn unidi'; but a 1" bell on a 10" pulley (only so 

• M. Slewiiit & Bn)s,, l-JIJj MnllnickroiU St,, 8i. Louis, Mo, 
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tight that it can be put on with case without being in motion) 
will run it ; or it can be worked with a crank of 8" sweep by a 
ten-year old boy with very little effort. A larger machine is 
building at the date of writing (April 16, 1882), to file and set 
saws up to 6" wide." 

The Band Saw Setting Machine shown in Figs. 350 and 351 

in top and side view, has proper pulleys and tension device to sus- 




Figs. 350 and 3oI» Bantl Saw Setting M€ichine. 

tain the saw and keep it at a proper tension while being filed and 
set. For filing there is a suitable vise. The setting is accom- 
plished by two hammers driven by a cam on a shaft revolving on 
a hand wheel. 
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MISCELLANEOUS. 

Scandinavian Floors. — The chamber floors found in the 
northern parts of Sweden and Norway are laid with boards cut 
from the tree witliout being sawn parallel, and consequently re- 
taining all the taper of the tree. The edges of the boards are 
tongued and grooved, and the joiners who cut the tongues and 
grooves, work in pairs, one pulling and the other propelling the 
tool that does the work. In consequence of the boards tapering, 
they are laid with a broad and narrow end meeting alternately, 
and thus a dovetail is effected along the whole length of the 
boards, and a very curious appearance is the result. — Timler 
2Vades Journal, 

The First Saw-Mills in England. — The old practice in mak- 
ing boards was to split up the log with wedges, and, inconvenient 
as the practice was, it w^as no easy matter to persuade the world 
that the thing could be done in any better way. Saw-mills were 
first used in Europe in the fifteenth century, but so late as 1555^ 
an English ambassador, having seen a saw- mill in France, thought 
it a novelty which deserved particular description. It is amusing 
to note how the aversion to labor-saving machinery has always 
agitated England. The first saw-mill was established by a Dutch- 
man, in 1G03 ; but the public outcry against the new-fangled ma- 
chine was so violent, that the proprietor was forced to decamp 
with greater expedition than ever did Dutchman before. The 
evil was thus kept out of England for several years, or rather, 
generations, but in 17()8, an unlucky timber merchant, hoping 
that after so long a time the public w^ould be less watchful of its 
own interests, made a rash attempt to construct another mill. The 
guardians of the public welfare, however, were on the alert, and a 
conscientious mob at once collected, and pulled the mill to pieces. 
— The Iron Ajc. 

Correcting Unequal Tension in Circular Saws. — U. S. 

Patent, No. 237,1)15, to Geo. F. Simonds (February 15, 1881), is 
for a method of correcting unequal tension in circulars by clamp- 
ing them between heated disks held in formers of ordinary tem- 
perature; the formers also clamping the saw around the outside 
of the disk. In the cut, A A are formers and B B heated disks. 
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Fig. S52. 

Adjusting the Tension of Circular Saws: Simonds' 

Method.— U. S. Patent, No. 239,803 (April 5, 1881) is for pass- 
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ing a graduated gauge between the straight edge and the bent 
saw. 

duick Saw Making. — November 11, 1875, Emerson, Ford & 
Co. (now Emerson, Smith & Co.), of Beaver Falls, Pa., made a 
40-tooth solid saw ()0 inches in diameter, gauges 5 and 6 inches 
in 7 hours 45 minutes of work. The anvil work, flattening, 
smithing, hammering, and blocking took 4 hours oo minutes, 
there being given 12,704 hammer strokes. The smithing took 
8523 of these blows. The drilling, toothing, grinding, hardening, 
tempering, and cooling took 2 hours 50 minutes. 

Mending a Broken Arbor. — ''I will tell you how I mended 

a broken saw arbor with only blacksmith's tools. It is a circular 
Avood-saw. The screw on the saw end, 1" diameter, broke off' at 
the shoulder, wdiich latter, being but IJ" diameter, I considered 
would weaken it too much to drill and tap in a screw large enough 
to be safe; besides, trouble, time, and expense of sending to shop. 
So I squared ends, and centred nicely, and drilled i" hole in each 
piece 1", and joined them with a dowel. I roughened the dowel 
a little with a screw-die to make brass flow well, and wound the 
neck with fine iron wire to hold melted brass and make sure of a 
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Strong job. Drilled vent-holes near ends of dowel, then pot it in 
the fire and brazed the joint, and it proves an entire success. It 
has since been accidentally subjected to a most violent test, bo 
that I believe it now just as strong as before broken." — C. G. 
Osgood, Foristell, St. Charles County, Mo. 

An Old Saw Anvil. — Fig. 354 shows a relic exhibited at the 
Centennial Exhibition, Pliiladelpliia, 1876, by Mr. E. Andrews, 
saw maker, of Williamsport, Pa. It is interesting to note the 
continuance of a handicraft for so long in one family. 




8&Wed VoneeiS. — Sawed veneers preserve the natural color 
and grain of the wood better ihan sliced. 

HaterialB having a Oranular Nature must be divided by 
sawing, while tlmsc wliicli are fibrous can be divided by direct 
cutting. Wood partaking of both granular and fibrous nature, is 
divided by sawing or eutting, as the grain may determine. 

In Sawing Stone the edge of the blade is rounding and used 
with a rocking motion, so' as to make it "take in" deeply lirst in 
one place then in another, rather than uniformly all along the cut. 

Shingle Sawa should be tai)criug to l-l gauge. 
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A Decimal Oauge for Sheet Metal and Wire.— Gauges, or 

notched plates for measuring thicknesses of metal sheets and wire, 
were at first of local origin and innumerable variety. One of the 
Birmingham gauges (the Stubs) has been most carefully perpetu- 
ated. In America one was introduced by Brown & Sharpe, to 
correct some discrepant proportions in this last, by establishing a 
regular proportion of the 39 successive steps between 0000 and 
36. Starting at 0A6 inch for 0000, each gauge is 10.9478 per 
cent, less than the preceding one ; giving 0.005 inch for No. 36, 
which is 35 of the Birmingham. 

The great use of the gauge to-day is for purposes of estimate — 
calculating the value of given superficies or lengths in weight 
of material, or vice versa; and any notation or division of parts 
facilitating this would be an advantage. The proposed Decimal 
Gauge, which we owe to the eminent engineer, Mr. Kobert Briggs, 
is based on the successive reduction of an assumed unit of dimen- 
sion, by -jig^; or, what is the same thing, successive increase by ^. 
The centimetre = 0.3937079 inch, is zero. 

Table I. gives a comparison of the Decimal, the Birmingham, 
and the American gauges. The diagram shows the irregularities 
of the Birmingham and its comparison with the other two. 

The solid volume of a sheet one metre square and one milli- 
metre thick, is a cubic decimetre, or a litre, or a kilogram of water. 
The weight of a plate of finy gauge is simply found from the spe- 
cific gravity of the material. Thus as the specific gravity of iron 
is 7.7, a square metre of iron, one mm. thick, weighs 7.7 kilo- 
grams; and if a centimetre thick, 77.7 kilograms, etc. 

This gauge will give a scale of proportionate dimensions for all 
practical sizes and thicknesses of that metal, and diameter of wire. 
The scale is capable of indefinite extension at either end. It gives 
a numerical proportion easily remembered and readily used in 
computation. In sheet metal, especially where it is a constant 
requirement to estimate for weights, it would be a great advan- 
tage after having laboriously calculated the weight of a vessel, 
tank, boiler, or caldron, for some assumed thickness, to be able 
to increase or lessen the weight without figuring anew. To weigh 
10 per cent, less, then a gauge oft* the thickness does it. 
26 
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Table I. 
Comparison of Decimal, Bibmisouam, & American Wire Gauues. 

DiNumoMa m Eholibh Incuik vitii roBBisroMicNa Dihinbion* fob. 

IIXCIHAL UaHOK in ChTIMBTUI. 



Fo. or Okago. 


Decimal 


"'Xih.. 


0000 = — 8 


1-3717 


0-6401 


0C0 = — 2 


i-2;i4(; 


0-4861 


00 = — 1 


i-nu 


0-4375 


0= 


1- 


0-3937 


1 


0-9 


0-3543 


2 


0-81 


0-3189 


8 


0-729 


0-2870 


4 


o-osei 


0-ai88 


6 


0-6906 


0-2324 





0-5314 


0-2002 


7 


0-48S3 


0-1683 


e 


0.4^05 


0-1096 





0-3874 


01525 


10 


0-3487 


0-1373 


11 


0'31.18 


0-1236 


12 


0'2f<24 


0-1112 


ri 


0-2042 


0-10(108 


14 


Q--2-1HH 


0-00007 


i& 


0-2O6U 


o-oaioti 


10 


o-iwa 


0-07296 


17 


0-1668 


0-OG5U6 


18 


0-1501 


005909 


1!» 


0-1351 


005318 


20 


0-1216 


0-04787 


21 


1094 


004307 


22 


0-00848 


0-03877 


23 


OOH803 


0-03489 


24 


0-07077 


0-03140 


m 


0-07179 


0-02864 


26 


0-0*1461 


0-02544 


27 


0-1 10815 


0-02289 


28 


0-06233 


0-020G0 


20 


0-04710 


0-01854 


80 


0-04239 


O-O1609 


81 


0-03815 


0-01502 


82 


003434 


0-01351 


88 


0-03090 


0-01217 


84 


0-02781 


0-01096 


86 


0-02603 


0009856 


88 


0-02258 


0-008870 


87 


0-02028 


0-007983 


88 


0-01825 


0-007 1S6 


89 


0-01M3 


0-006466 


40 


0-01478 


0-005819 II 



0464 


0-46 


0-425 


0-4096 


0-38 


0-3049 


0-34 


0-3249 


03 


0-2898 


0284 


0-2576 


0-2-.S 


0-2942 


0-238 


0-2043 


0-22 


0-1819 


0-203 


01620 


0-18 


0-1443 


0-1 «i& 


0-12BS 


0148 


0-1144 


0-134 


0-1019 


012 


0-09074 


0-109 


0-08081 


0-095 


0071 96 


0-(W3 


0-0ii4n8 


0-072 


006707 


0-065 


0-05082 


0-068 


0-04525 


0-049 


0-O4O30 


0-042 


003589 


0035 


0-03196 


0-032 


0-02848 


0-(n!8 


0-02535 


0025 


0-02267 


0-02 


0-02010 


0-018 


0-01790 


0-016 


0-01594 


0-II14 


0-01419 


0-013 


0-012C4 


0-012 


0-01120 


0-010 


0-01003 


0-000 


0-008928 


0-008 


0007950 


0-007 


0-007080 


0005 


0-0063O4 


0-004 


0006614 




0-005000 




0-004458 




o-oosooe 
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.MMkai'VfJtn.aua lugtut tm km ju>h«ium# 



gCPPLBMENT. 



Weight or Oxi Squibi Foot or SasBT Mn 



i 


:n 







'1 




& 


^" 




— n 


0-5401 




—1 


0-48111 




— i 

« 

i 
s 

( 

f 

9 

10 


0-4ST6 
0-3S3T 

0-3S4S 

0-:ii89 

0-3870 
3S83 
0-2324 
0-2081 
0-1883 
01BB5 
0IS2S 
0-1373 




n 


0-]13« 




n 


0-lin 




V 


0-lOOOS 






0-09(107 




M 


O'OSIOB 




If 


e'07Z9B 




i] 


ooflseo 




IS 


O'O&OOB 
0-OMlB 




SU 


004787 






0-0(30T 






0-03877 






0-03140 




1A 


0-02884 






i>o:54* 




V 


0-OS289 




V' 


0-02000 






0-0IS54 




80 


0-01680 




., 


0-01602 




8:2 


0O1.151 
0-01217 




S4 


OOOUKSfl 




nr 








000793; 




8F 


000718! 






D'OOSIOI 




«0 


0-005819 




EpNfk SnnlT. 




Wa|!htwn.ri.i 




r«th(r««-i<- 








1 


cr^t 


■i 



0400 ,24 4060 

19-04-10,10-8413 i22-0l85 

'--0804 17-8S72 19-9ier 

-9124 IB-OTlt 1J-83S0 



14-311 1 

12-RS90 
11-000! 
10-4401 
9-390 
8-4505 
7'B1C8 
8'8198 



U-4M3 

13-0178 
11-7101 
10-5445 
9-4901 



2-0717 2-9S , 



2.1-1148 0-r8M9 
20-8033 ,0-01851 
18-7230 I 0-50099 
10-8507 0-40S80 

15-1858 0-32870 
13-0490 ',0-20024 
12-2841 021508 



07520 
00091 
04934 



0-9799 
0-8819 jlO- 
-9:i7 " 
0-7H3| 0- 



0-3075 
0-2787 
0-2491 

8-228 
513-0 
2972 



'002582 
002091 
001094 
'O01373 



0007292 

■flOOSOOT 
0004785 
0003870 
■0003139 
'00C2543 
OUO2080 
000 1088 
01351 



'380OB 
■30785 
'24930 



0-04078 
0-03303 
0-02078 
0'02ie7 



0-D06121 

0-004953 
0-004010 
0-003253 
0-002833 
0-002134 
0-001729 
0-001400 



nil34 



)-O0O8O!8 
IU004883 
l'aoa3i'55 
I-0OO3204 
1-0002505 
1-0002102 
1-0001702 
1-000 l;l 79 



-oosais 

-004550 
-003088 
-002989 



0-85051 

0-03891 
0'55B03 
0-44300 

0-35 883 
0-290SS 
0-23541 
0-19070 
0-I544S 
0-12511 
0-10134 



0-043SS 
D-0J534 
0-02)81 
0-02318 



0-009980 
0-008084 
0-006548 

0-005301 
U-0O429S 
003480 
1-002819 
1-002288 
I-O0184O 
0-001498 
0-001213 
1-0009828 
0-0067981 



0003630 
'000294). t 
0002381 « 



0-0005228 
0004231 
-000341T 
O-000277O 
0002248 
0001929,0-0001811 
O00156-2 0-0001475 
0001198 
000 1025 0-00009878 
S-39( 



' ThoiB fipiFM for weight por oubio (bol were aJoptea fWin Trautwino. 
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37-1018 
31-444; 



ltfl-3138 2<-:i310 



1 ot ihME mstkL 



lU 0'2S4! 

14 0-3SSg 

la O'ZD^v 



2S] 0-OS233, 

•B 0-04711) 

U-0423e, 



0' 03-1 34 
II 03090 
«-0278ll 
0-02503; 



0'01478| 

4 finiitj. 



1-17 as 

1-4178 

1-2760 



T0-623S 
B3;ifil4 
57-2053 
51-4M7 
4C-34G3 

41-7027 
37-5334 

S4-78S1 



11-5407 
1 3-0 SCO 
1M779 
1U-00U2 
g'5402 

BBSfil 

fl-7SJ8 
6 !i03 
5-03 SO 



1-;; 88 
I-ISOB 

T-847 



Ta-3J30 
70-S3ii 
«3-4B!l 
57-133'J 
SI-U05 



27-3270 
21 '50411 
2M349 
ia-0214 
17-9:03 

16-1304 

13-0705 
ll-TC.Il 
l«-5»;[ 



5-0284 
5-003B 
4-5574 
4-1017 

3-6015 



z-oem 

2-691 1 
2-4220 



2-8C0 
10l'S74 
91-4170 



74-0178 
Cfl G43D 

53-9808 



43-7244 
39 3520 

35'41B8 
3I-«7il 
28'6S7S 



2:1 -Sn 119 

20-9132 

1-2IB 

18-9397 

15-2457 
3-72 il 
2-3130 
1-J141 
0-0020 

90022 
8- 1 020 
7-:91fl 
6 -SB 26 



ength at ronud wlr«. 



0-039019 
0-0316(18 
9-025601 

002073B 
0-016797 

ooncoo 

"OIK'JO 
0008926 

0-007230 
0-005857 
004744 



1-93035 

I moss 

>'ei631 



0-17408 
0-14099 
0-11420 



0009110 

0-007374 



0-0008971 
0-0007206 
0005880 



00002052 
00001662 
00001346 



0-37109 
0-30053 
0-24347 



'22988 

iBoeo 

1508! 

tssis 

'098OM 
'080IAt 

'064913 
052589 
'04250S 
'034503 
'027947 



'0O7B9S 
006393 
'005179 
■0O419S 



n<0027M 

U02229 
001 80S 



0000009' O'OOOGZVt 
0005402 0005100 
00004375; 000041SI 

0-0003544' O00OS34 9 
0-0002871 B-OO02TI0 
O-DO02325 0-0002195 
00001883 0001778 
a-0001!i26 0-0091440 



B'891 



B-3S4I 



' Value of EpeciSe gmvity of braia sbeeu 01 



-e depenJeul dd (be compoBilion of bran- 
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SUPPLEMENT. 



Stubs^ Birmingham Wire Oauge expressed Metrically and in Decimal and 

Vulgar Inch Fractions,* 



Oange. 


Inches.' 


Inches. 


Millimetres. 


Gauge. 

i 


ii 


aches. 


Inches. 


Millimetret. 


1 


• • 


.3 


7.62 


1 
14 




.083 


2.1082 


2 


• • 


.284 


7.2136 


15 








.072 


1.8288 


3 


• ■ 


.209 


6.5786 


16 








.065 


1.7510 


4 


1- 


.238 


6.0452 


: 17 








.058 


1.4732 


5 


A 


^2 


5..588 


' 18 








.049 


1.2446 


6 


A+ 


.203 


5.1562 


19 








.042 


1.0668 


7 


i'«— 


.18 


4.572 


20 








.035 


.8890 


8 


,v 


.165 


4.291 


21 








.032 


.8128 


9 


A- 


.148 


3.7592 


22 








.028 


.7012 


10 


i + 


.134 


3.3036 


23 








.025 


.6350 


11 


\z 


.12 


3.048 


24 








.022 


.5588 


12 


.109 


2.7686 


25 








.02 


.5080 


13 


A 


.095 


2.4130 


26 








.018 


.4572 



Table of Revolutions per Minute for Various Rim Speeds, 



DianiAter 
Inches 



8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 



Rim Speed, Feet per minnte. 



9,000 



4297.12 

3437.70 

2864.75 

2455.50 

2148.56 

1905.94 

1718.85 

1562.59 

1432.37 

1322.19 

1227.75 

114.5.90 

1074.28 

1011.08 

954.91 

904.65 

859.42 

818.5 

781.20 

747.32 

716.19 

697.54 

661.09 

636.61 

613.87 

592.70 

572.86 

554.46 

537.14 

520.86 

505.54 

491.10 

477.45 

464.55 



10,000 



4774 62 

3819.70 

3183.08 

2728.35 

2387.31 

212205 

1909.85 

1736.22 

1591.54 

1469.11 

1364.17 

1273.23 

1193.65 

1123.44 

1061.92 

100.5.18 

954.92 

909.45 

868.11 

830.36 

795.77 

763.94 

734.55 

707.35 

682.68 

658.56 

636.61 

616.08 

596.51 

578.74 

561.72 

545.67 

530.51 

516.17 



11,000 



12,000 



5252. 

4201.60 

3.501.33 

3001.14 

2626. 

2334.22 

2100.80 

1 909.81 

1750.66 

1616. 

1500.57 

1400.53 

1313. 

123.5.76 

1167.11 

1105.68 

1050.40 

1000.38 

9.54.90 

91:^.39 

875.33 

840.32 

808.00 

778.07 

750 28 

724.41 

700.26 

677.67 

656.50 

636.60 

617.88 

600.22 

583.55 

567.78 



5732.50 

4586. 

3821.66 

3275.71 

2866.25 

2547.77 

2293. 

2084.54 

191008 

1763.84 

1637.85 

1528.66 

1433.12 

1348.82 

1273.88 

1206.84 

1146.50 

1091 90 

1042.27 

996.95 

955.41 

917.20 

881.92 

849.25 

818.92 

790.68 

764.43 

739.67 

716.56 

694.84 

674.41 

655.14 

636.94 

619 72 



lt,0€0 



6207. 

4965.60 

4138. 

3546.85 

3103.50 

2578.66 

2482 80 

2257.09 

2069. 

1909.84 

1773.09 

1655.20 

1551.75 

1460.47 

1379.33 

1306.73 

1241.40 

1182.28 

1128.54 

1079.47 

1034.50 

993.12 

954.92 

919.55 

886.71 

856.13 

827.60 

800.90 

775.87 

752.36 

730.23 

709.37 

689.66 

671.02 



* See p. 144. 



GRIMSHAW ON SAWS. 



271 



Table of Lineal Velocity of Belts or of Band Saws (given in feet per minute)^ 
on Pulleys of given Diameters, at Various Speeds, 



Diam. 
Pulley. 






Revolutions 


per Minute. 








soo 


350 


400 


450 


&00 


600 


30 in. 


2356 


2749 


3142 


3534 


3927 


4712 


32 " 


2513 


2932 


3351 


3770 


4189 


5026 


34 " 


2670 


3115 


3560 


4005 


4451 


5341 


36 " 


2827 


3298 


3770 


4241 


4712 


5654 


38 " 


2984 


3482 


3979 


4477 


4974 


5969 


40 ** 


3141 


3665 


4189 


4712 


5236 


6283 


42 " 


3298 


3848 


4398 


4948 


5498 


6597 


44 " 


3455 


4031 


4607 


5184 


5760 


6911 


46 *' 


3612 


4215 


4817 


5419 


6021 


7226 


48 " 


3770 


4398 


5027 


5655 


6283 


• • 


50 " 


3927 


4581 


5236 


5890 


6545 






52 ** 


4084 


4765 


5445 


6126 


6807 






54 ♦* 


4241 


4948 


5655 


6362 


7069 






56 *' 


4398 


5131 


5864 


6591 


7330 






58 " 


4555 


5314 


6074 


6833 


7692 






60 *' 


4712 


5497 


6283 


7069 


7854 







Eule. — To find lineal velocity of a band saw or a belt in feet 
per minute — multiply diameter in inches by — = .2618 and 

by the number of revolutions per minute. 

Ride. — To find the number of revolutions per minute of circu- 
lar saws, pulleys, or wheels of various diameters corresponding to 
a given rim speed. Multiply the diameter in inches by 3.1416 
and divide the product into twelve times the rim speed in feet, or 
divide the diameter in inches into 3.82 times the rim speed. 

Less accurately; divide 11 times the diameter in inches into 42 
times the rim speed in feet. 

Diameter and Thickness of American Concave Saws, expressed Metrically 

(corresponding to Table on page 67). 

DlAMBTRR, UM. THICKNESS, MM. 

152.39 1.24-46 

177.19 1.2446 

208.19 . 

253.99 1.7510 

304.79 1.8288 

355.59 

406.39 2.1082 

457.19 2.4130 

507.99 
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SUPPLEMENT. 



Diameters and Thickness of American Circular Saws, with Size of Mandrel 
Holes, expressed Metrically (corresponding with Table on page 56). 



I)iMmeter«i, cm. 


Gauge. 


Mandrel Hole, mm. 


10.16 


19 


19.04972 


12.70 


19 


it 


15.40 


18 


It 


17.78 


18 


(( 


20.32 


18 


22.22479 


22.86 


17 


4. 


25.40 


16 


25.39977 


30.48 


15 


ti 


35.56 


14 


47.6045 


40.64 


14 


(( 


45.72 


13 


31.74971 


50.80 


13 


33.32 


55.88 


12 


t( 


60.96 


11 


24.91 


66.04 


11 


(i 


71.12 


10 


38.08 


76.20 


10 


t( 


81.28 


10 


41.26 


86.36 


9 


t( 


91.44 


9 


u 


96.52 


8 


(( 


101.60 


8 


50.79 


106.68 


8 


it 


111.76 




it 


116.84 


6 


tt 


121.92 


6 


t* 


127. 


6 


it 


132.08 


5 


({ 


137.16 


5 


(( 


142.24 


5 


tt 


147.31 


5 


t< 


1.52..39 


5 


f( 


1.58.48 


4 


<i 


162.55 


4 


ft 


168.67 


4 


ft 


173.72 


4 


If 


178.79 


3 


ft 


183.57 


3 


tt 



Richards* Speed Table for Circular Saws, {Expressed Metrically by R. G.) 



Diameter. 




Peripheral Velocity. 






Kevolutionn per 
Minute. 








) 


Inches. 


Centimetres. 




Metreti per minute. 


Feet per minute. 


36 


91.44 


1.500 


4300 


14100 


30 


76.20 


1800 


4.300 


14100 


25 


63.50 


2100 


41.50 


13700 


20 


50.80 


2400 


3800 


12500 


15 


38.10 


2700 


3225 


10600 


10 


25.40 


3000 


2125 


7000 
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(Jireumference of Wheels^ Pulleyi^ or Circular Saws. (Original.) Diameters 
being given in Inches and Centimetres, and Circumferences being given in Feet 
and Metres, 



Diameter, inches. 


Circamference in feet. 


Circam. ia metres. 


Biam. centimetres. 


8 


1.9344 


.6848 


20.32 


10 


2.6181 


.7975 


25.40 


12 


3.1416 


.9570 


30.48 


14 


3.66.52 


1.1178 


35.60 


16 


4.1888 


1.2760 


40.64 


18 


4.6124 


1.4356 


45.72 


20 


5.2360 


1.5951 


50.80 


22 


5.7596 


1.7546 


55.88 


24 


6.2832 


1.9141 


60.96 


26 


6.8068 


2.0736 


66.04 


28 


7.3304 


2.2331 


71.12 


30 


7.8540 


2.3926 


76.20 


32 


8.3776 


2.5.521 


81.28 


34 


8.9012 


2.7117 


86.36 


36 


9.4248 


2.8712 


91.44 


38 


9.484 


3.0304 


96.51 


40 


10.472 


3.1899 


101.59 


42 


10.9956 


3.3497 


10668 


44 


11.5192 


3.5092 


111.76 


46 


12.0428 


3.6687 


116.84 


48 


12.5664 


3.8282 


121.92 


50 


13.09 


3.9878 


127.00 


52 


13.61.36 


4.1473 


132.08 


54 


14.1372 


4.3068 


137.16 


56 


14.6608 


4.4663 


142.24 


58 


15.1844 


4.6258 


147.32 


60 


15.708 


4.7853 


152.40 


62 


16.2316 


4.9448 


157.48 


64 


16.7552 


5.1043 


162.56 


66 


17.2788 


5.2638 


167.64 


68 


17.8024 


5.4234 


172.72 


70 


18.3260 


5.5829 


177.80 


72 


18.8496 


5.7424 


182.88 


74 


19.3742 


5.9019 


187.96 



The Circumference or Periphery of a Saw. — Multiply its diame- 
ter by 3.1416, or more roughly by 3| (that is, multiply by 22 aud 
divide by 7). 

Circumference in Feet. — Multiply the diameter in inches by 
.2618; or multiply the diameter in inches by 11 and divide by 42. 

Him Speed in miles per minute is found by multiplying the 
diameter in inches by the number of revolutions per minute and 
dividing by 20168. 
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SUPPLEMENT. 



Table of Rotation Speed for Circular Saws to give a rim speed of 9420 feets= 
2871 metres per minvt^. Diameters expressed Metrically and in Indies. 



Diameter, 


Diameter, 


1 

Revolutions 


Diameter, 


Diameter, 


Kevolations 


Inches. 


cm. 


per minute. 

1 


luchoi?. 

42 


cm. 


per minate. 


8 


20.32 


4500 


106.68 


870 


10 


2.5.40 


3600 


44 


111.76 


840 


12 


30.48 


3000 


46 


116.84 


800 


14 


3.'^.60 


2585 


48 


121.92 


750 


16 


40.64 


2222 


50 


127.00 


725 


18 


A^.Tl 


2000 


52 


132.08 


700 


20 


50.80 


1800 


54 


137.16 


675 


22 


55.88 


1636 


56 


142.24 


650 


24 


60.96 


1500 


58 


147.32 


625 


26 


66.04 


1384 1 


60 


152.40 


600 


28 


71.12 


1285 


62 


157.48 


575 


30 


76.20 


1200 


64 


162.56 


550 


32 


81.28 


1125 ; 


66 


167.64 


545 


34 


86.36 


10.58 


68 


172.72 


529 


36 


91.44 


1000 


70 


177.80 


514 


38 


96.51 


950 


72 


182.88 


500 


40 


101.59 


900 









One metre equals 30.37043 inches, 3.28087 feet, 1.09362 yards. 

One inch equals 2.53995 centimetres. 

One foot equals 0.3048 metre. 

One square inch equals 6.45148 square centimetres. 

One square foot equals .0092901 square metre. 

One square yard equals 0.836112 square metre. 

Dark-red color indicates about 700^ Cent., equals 1292° Fahr.; 
cherry red, 1652° Fahr.; white heat, 2372° Fahr. 



List of Saw Patents up to April, 1882. 



Scroll Saw, 
Bng iiiw, 

BodlHiChDi 



Biw r»^. 



E, O-Kood. 
J. A<Geiir.-l(e 



8. T,.Ib-. 
E.l. ICtll. 



jl 


tiT 


No 
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D^f 
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.joir 
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ifti 
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IS,1S73 


ir. 




I' 


l- 
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14! 


j:,» 


.J 






moll 


^pl 


IS,I97S 







..d yi xw 



UeiiH-habli-.O.'j. Il"gi.ii, Apr. a.'lsTO.'loS.nm Fir»wdDr.i{, 'w, Wurmolli, 
lD>erUble,W. II.It>Di>, UkTMSn, 1ll.'«n Hind. J.R.W.in.lrougt 



d S.ir Tb 


fllh. A.ll'.lcli. 


' ll>r.3l'.l<74'.ll9;i:« 


w Tsi-lh 




Apr,l:t,187J.liCA'l'ii 


. T,»h 




d, Dc-c,2^,IS71,1TI.SIH 




bKK.'Blllill., 


Apr.v'«.i-;.),i«;.3iii 


W TCHlh 


A. llLjnmn 


Ang.M, l^ili, ISi'.HW 






H«y 10, 16711, l.-.7,«0 




°'h. in^i'^. 


M.Jie,187l), 1T7,4SI 






, M.y3u.ifija, ijsi'ii 




B. C. K(7-. 


Aug.i i»7«, m.m 

., J„n^.^l»J8.IJSWI 




K. T, L-pps 






, Apr.3.1877, IW.ian 


w Tgolh, 


Miw.Spiul. 


lDgJuniil!l,lsn,m"(ia 
Jonoie,lT7J,lli2,<Wi 




C. AduilK. 


J»w^l,l^■J^a>^,M- 




W. B. Hrwjk 


•1, June 1 S,> 87)1. ait ,Hta 




J. K, Luc 








, I>bc'it;i!»;s;;jii;i^ 
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LIST OF SAW PATENTS. 



l.M. 1SSI,2«,44; 
.28, 18S0,233,7SI 
.betg.Apr.aa; j68r,2«i;.Jl* 
>Dig.Jr.JulTl2.1>Si,£H,2I9 
S. B. i B. Allen. Ad(. It.J^l. 2U,eM 
%^"iih»M *" I *"'8- IS.IWl, StSpSOO 



HeK< 



'jtOnwT. tiO. M. liN. 






n. 3, 1382. lai.STI 
n.!S, 1 881,313, AW 



;, 13S0, ss9,n 

Lt!lt<Bll3«"|l>U 



J. L. Meju, J». H. IIU, lM.ew 
CsiD|>bell, Feb.ss.l»«l,Ul.lW 
H. Bton, Uee.2l.lB80.8H,»U 

W. KlefiolH. M«x37,1881, UI.KV 
. H. Wtilppla.Srpl. tI,IM1,»T,IM 



The above comprises all Uiiited States Patents in the class of Saws 
from October 19tli, 1880, to March 7th, 18S2, inclusive. 
Compiled by 

John A. Wiedersheim, 

Solicitor of Patents, 
No. 110 S. Fourth St., Philadelphia, Pa. 
Through whom copies of spccificatious, drawings, and claims may be 
ordered and obtained. 



ALPHABETICAL SUBJECT INDEX 



TO 



SUPPLEMENT TO GRIMSHAW ON SAWS. 



Adjustable dished circulars, 286 

▼eneer saws, 236 
Adjusting tension of circulars, 268 
American circular saws, diameters ex- 
pressed metrically, 272 
thickness of, expressed me- 
trically, 272 
decimal, and Birmingham gauges 

compared, 265 
gauge, 265 
Andrews, E., old saw anvil, 264 
Anvil, old saw, 264 
Arbey, packing, 241 
Arbor, McDonald, hollow, 241 

mending broken, by C. G. Osgood, 263 
Atkins inserted tooth, 288 
Atlantic works, filing frame, 258 

bnnd saw setting machine and 
filing frame, 258 

Band saw filing machine, Howe's, 260 

setting machine and filing frame, 
258 
Fay & Co., 261 
Howe's, 260 
of Atlantic works, 258 
teeth, 258 
Barrel heads, 285 

and shingle work, speed of circular 
saw for, 2H4 
Beonet's hand circular, 240 
Bevelled edge heads, 285 
Bidwell, W. H., 284 
Birmingham gauge, 265 

decimal and American gauges com- 
pared, 265 
gauge expressed decimally and in 
vulgar fractions, 270 
Briggs, Robert, decimal gauge, 265 
Broken teeth, 248 
BrowD & Sharpens gauge, 265 



Cheese-box heads, 285 
Circle, pitch. 282 

Circular saw, Osgood's side cutting, 239 
Simonds' loose, 238 
smallest, 238 
saws, circumference of, 273 
direct driven, 246 
double, 246 
friction of, 240 
packing, 241 
rim speed of, 278 
speed of, 235 

table of rotation speed, 278 
three high, 246 
saw teeth, pitch of. 248 
Circumference of wheels, pulleys, or cir- 
cular saws, 273 
Collars, facing, 240 
I fast, 240 

. Comparison of decimal, American, and 

Birmingham gauges, 265 
Concave saws, diameter and thickness ex- 
pressed metrically, 271 
filing, 235 
speed of, 285 

Decimal gauge for sheet metal and wire, 
265 
American, and Birmingham gauges 
compared, 265 
Diameter and thickness of concave saws 

expressed metrically, 271 
Diameters expressed metrically and ia 
inches, 274 
of American circulars expressed me- 
trically, 272 
Direct driven circulars, 246 
Dished circulars, adjustable, 286 
Double circulars, 246 
Douglas' iusertable tooth, 287 
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BneraoD, J. E., 241 

Furd & Co., quick bdv making, 2GS 
Eod p\tj, 244 

FMing coMnrB. 240 

Fx^l pollirs, 24U 

Faj & Co., bnDil uw icttiag macbioe, 261 

Fibrous maierials, 204 

filing eaaame rawB, 280 

^me of Allaniie works, 256 
Firtt BBW-mllls in Englund, 2U2 
floors. ScHDilinaiian, 2ti2 
Fi?}', Saheekler & Iloaier, 240 
Friction clrciilitr, 2JU 
Froisn timber, ^48 

Gtnge, Americnn, 26i> 

Drown & Slinrp's, 205 

lllrmiagham. 2t>5 

or ebingle «AWa, •Mi 

Sinbbi. 266 
Oooilcll & Wntcn, 230 
Onn'l;, C. E.. on bull's eye, 226 






180, IHI 



eleauer teeth, I' 
inserted teeib, 232 

perfonled orusocut, 2UEI 

rim t»peririg, 22:! 

roond gullets. 176 

•henreii teeiL. 1'7 
<]ri»iular msterialr, ^l>4 
OrMnwood & Co., Juba, 234^ 
Grooving saws, stolionnl, 235 
Ouid« for circulnrs, llinoktry's, 241 
Gumming saws, iSS 



for biirrels, iSo 

for clieeM-boies, 236 
Hill's inserluble tootb, ;i38 
Hlncklej Nitw guide. ^41 
IlolinnJ, John, 234 
Hollow nrUr, MciJuiii.U, 241 
Uowe's baud t>..w filii,^ uiachlne, 260 

Bcllliigiuaiibine, :>U0 
Hnbbard relayed tautb. 291 

Iniertnble loolh. Hills'. 288 

loaerted i,n,il. .\ !.»>.' 338 

Iron, specific gravity of, 266 



Lineal velacities of belts or banil saws on 
pullejB of given diameters and various 
■peeJs, table, 271 



Logs, CQlting ten-foot, 246 

Loose oollara, 240 
Lubricant, wnste of, 244 



t, 244 

Mnndrel holes, siies of, metrioally ex- 
pressed, 272 
Mikudrels, snw, 240 
Materials, fibrous, 264 

granulnr 'Jl>4 
McDuuougli b^Uuw arbor, 241 

saw nrbor, 239 

SUM relief, 244 
Mending bruken arbor, C. G. Osgood, 263 
MileB per minute, rim speed in, 2T8 
Molesworth. 0. L.. 244 
Mulford's intertable tootb. 23T 

Northway's pUning saw, 239 

Old saw nnvil, 2G1 
Open wheel, 214 

Osgood, C. 0., mending broken arbor, 263 
side cutting circular, 23U 

Packing circulars, 241 

collars wiib paper, 241 

WorsBBm. 241 
Piiper Ibr pnckiog collars, 241 
Perfo rated io scried tooth saws, 233 
Pins, «g. 240 

SI e ally, 240 
Pitch circle. 233 

of circular saw teetb, 248 
Planing saw, Noriliway's, 239 
Phy, end, 244 
Power to cut lumber, 244 
Pulleys, circumrerenco of, 273 

Quick saw making, 2G3 

Kange, 241 

IteUyed tooth, 237 

Keliance Work-, 241-243 

Kelief fur circulars, McDonough's. 244 

Kicbards' speed table for circulars, ei- 

pressed metrically, 272 
Itim speed o( circular saws, 273 

fy^y.t', l.Me of, 270 

speed in miles per minute, 273 

Ratntiun speed fur circulars to give rim 

speed of feet per minute, table of, 270 

Routiil teelfa. 24!t 

Kules for lineal velocity of belt, band 






ttawed veneers. 264 
Scandinavian floors, 2i)2 
Ijcrew tilcking, small circular si 
Works, Union, 234 



INDEX TO SUPPLEMENT. 



279 



Seotionni grooTiDg saws, 2B5 

Setting band saw teeth, 258, 260, 261 

Sheared teeth, 248 

Sheet metal and wire, weight of, 268, 269 

Shingle saws, gauge of, 264 

Simonds' loose circulnr, 238 

method of adjusting unequal tension 

in circulars, 263 
patent for correcting unequal tension 
in circulars, 262 
Sizes of mandrel holes expressed metri- 
cally, 272 
Smallest circular saw, 233 
Small circulars for screw nicking, 234 
Specific gravity of iron, 262 
Speed of circular saws for barrel and 

shingle work, 234 
Speeds of circulars, 235 

Kichards' table, expressed 
metrically, 272 
Steady pins, 240 
Stone sawing, 204 

Stubbs' Birmingham gauge expressed 
metrically and in decimal and 
▼uigar fractions, 270 
gauge, 265 

Tables, 272 

Table of lineal velocity of belt or band 
saws on pulleys of given diameters 
and various speeds, 271 
of revolutions per minute for rarious 

rim speeds, 270 
of rotation speed for circulars to give 
rim speed of feet per minute, 273 



Tatum, Bo wen & Co., 246 
Teeth, broken, 248 

round, 248 

sheared, 248 
Temper of concave saws, 285 
Ten-foot logs, cutting, 246 
Tension in circulars, correcting uneven, 
262 

of circulars, adjusting, 263 

Simonds' patent for correcting un- 
equal in circulars, 262 
Thickness of American circulars expressed 

metrically, 272 
Three high circular, 246 
Timber, frozen, 248 

Union Screw Works, 234 

Velocity of belt and band saws, rules for, 

271 
Veneers, sawed, 264 
Veneer saws, adjustable, 236 

Waste by kerf, 244 
Waste of lubricant, 244 
Water as lubricant, 241 
Weights of sheet metal and wire, 268, 269 
Wells, S. B., 236 
Wheel, open, 244 
Wheels, circumference of, 278 
Wire, decimal gauge for sheet metal and, 
265 
and sheet metal, weight of, 268, 269 
Worssam's packing, 241 
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IP^TE^STT 



Wood-Working Machinery, 



FOR 



Planing 3Hll8, Sash and Door Work, Furnituref 

Chair, and Bracket Factories, Car Shops, 

and General Wood Workers, etc.. 





OP THE 



LATEST AND MOST-IMPBOVED DESIGN. 



^^^ 



MANUFACTURED BY 



COBDESMAN, EGAN & CO., 

Hm.234, 236, 238, 240, 242, 244, 246. 248 ft 250 W. rSONT STREET. 

CINCINNATI. O., U.S.A. 




PERIN BAND SAW BLADES. 

"Know ILL MIR I'TBiKBPiRotHTa: Thai tee, rXBlt , PAHHAED * CO., o/Parii, 
rtuce, hove Ihit da* aithdrawo tht agtnef f:r iht .ale nf niir Bud Saw HUM />«■ 
JTcHn. Lo»d«», OrtoH i Berry, (uccanr. la J/iur.. liickardi, LoidoH £ KeUty, Phila., 
ami «pp«nl He-r,. 

J. A- ir^A.-S' cfc 00-, 

B/ClBa{BUti,0., U. a. A., lo be OHF tt.h anrf en(u»W age«ufu' the e 

Uiriei o/ Iht Uniled Slalei «/ Amtriea. i 

ilttgolabMte of 0i,r trade irarh. M-dei 
Ifirxn., 
W. TARAZIN. 




Ab will b« Men rrom Ihe above annniin cement, we bave been appointed tole 
and exclusive agmls for Hie Utiitrd Slates of tb<: celebrnled PEtILN BAND 
SAW BLADES, and can fiimisb any sizes and lenetlis tliat may be required. 
Joined, filed, and set, ready for use. Special sizes and lengths, not in Btnck, 
will be imported— requiring about lliirtj days friim receipt of order. All blade* 
will l>enr the trade mark : Periii A Co., on one side, anil J. A. Fay A Co, on 
tbc otlier aide. Otnuitu Ftrin Biadet can ool j be procured from us or our 
mutboriied ogenls. 

J. A.. FAY & CO., 

KANUFAcrniiKRaoF 

BAND SAWING MAOHmEBT, 

Band Log'SBwlnE MacbiD«a foi Loga 

Band Re aawing Macbinea for Lnmber. 

Band ScToll-Sawa for all Icinds of StraiBht and Caivo-CuttinK reqalred 
in Car and Railroad Shops, CaiTlage, Wa^on, Boah and DoOTi Cabi- 
net and AgrlcDltaral Implement: Worlu, ato ato. 

ILLUBTRATIONS AND PRKEa SUPPLIED ON APPUICATION, 

Cor. John ft Front Stneti, CIHCIHHATI, 0. 



CINCINNATI, OHIO, U. 8. A., 

MANUFACTURER! OF 

WOOD-WORKIM MACHINERY. 

VIZ.: 

PLANING, MATCHING, AND BBADINO MACHIfJKS, SDRPACE PLANIHQ 

HACHINKS. MORTISINa AND BORING, MOITLDINO TEKONING, 

CAEVINO, PANKLINd, AND SHAPING MACHINES, BAND 

AND SCROLL SAWS, CiBCCLAK, RIPPING, AND 

CBOSS-CUTTINO SAWS. BAND AND CIE- 

CULAR RB-SAWINO MACHINES, 

ETC. ETC. 

UNIVERSAL AND VARIETY WOOD WORKBBS. 



PLANING MILLS, SASH, 

DOOR, AND BUND 

CARRIAQE-WHEEL and 

SPOKE FACTORIES, 

Agricultural Implement 
Works, 

Car, Railroad, 

AND 

^RiDGE Shops, 

FURNITURE and CABINET 
FACTORItS, etc. etc. 




Our M»cliinea hare received HIQHEST AWARDS at all the 
iDteruational Expositions. 

GRAND GOLD MEDAL OF HONOR AT PARIS, 1878. 



CIMCVJ.ABa AXD QUOTATIOKS trOKSiaHXD OJf AFniCATIOlT. 

J. A. FAT & CO., 

CIKCIHKATI, OHIO. 



&&Mli & B0&£,1¥ @®«>, 



' 



STATIOMRT ATO PORTABLE 

STEAM ENGINES, 

PORTABLE AND STATIONARY 

Circular Saw Mills^ 

Gang Edgers^ 

Lath Machines^ 

BOLTING, EDGING AND CUT-OFF 

SAWS. 

VEISTEER S^^W^S, 

Re-sawing and Cigar-Bo:^ Jllachines, Shaft- 
ing, Hangers, Pulleys, Couplings, 
Gearing, and Mill Outfits 
and Supplies. 



CA.TA.LOCJ-C7ES FREE. 



John and Water Streets, 

CINCINNATI, OHIO. 



LONDON, BEBRT & ORTON, 

ATLANTIC WORKS, 

PHILADELPHIA, PA.. U.S.A., 

UANOFACTUBBBS OF 

WOOD-CUTTING MACHINERY 



Band Sawing Machinery, 

and Band Saw B lades y 

FOR SAWINQ 

Wood, Plate, 

Ivory, Cloth, 

Bone, Hard Rubber, 

Metal, Slate, etc. 



BAND SAWING MACHINES 

FOR HEAVY LOG SAWING, 
Taking in Logs up to 8 feet in diameter ^ any length* 

These machines save 23 i per cent, of lumber in 
kerf over circular saws. 

Cable address, 

ORTOISr, Philadelphia. 



American Saw Company, 

MANUFACTURERS OF 

INSERTED TOOTHED CIRCULAR SAWS. 




PERFORATED CROSS CUT SAWS, 

SOLID SAWS OF ALL KINDS. 

SEND Ft)U DliSCUIPTIVE PAMPHLET. 



IX PR EPA RA TIGS. 



Grimshaw od Sawing Machinery. 

HISTORY, CLASSIFICATION AND COMPARISON, CONSTRUCTION, 
INSTALLATION AND USE OF AMERICAN AND EUROPEAN 

SAWING MACHINERY 

By ROBERT GRIMSHAW. 
A SEQUEL TO THE AUTHOR'S WORK ON SAWS. 

Being mainly drawn from the writer's lon<;-collected personal notes, and from 

official data, obtained as member of the Jury of Awards on Wood 

Working Machinery at the Paris Exposition of 1878. 



T>A.RTIA.IL. TA.BLB OF COIvFTBirXS- 

IIiSTORY OP S4WIN0 Machinbrt — CLASSIFICATION (into Drag; Malay (scroll and 
log); Jig Scroll; Single Frame (overhung, verticiil g>ite) ; QangSn!<h; Reciprocating 
Chain, Bund, and Cylinder Saw?; '* Woodpecker" ; Solid, Segmentnl, Inserted Toothed, 
nnd Side-Cutting Circulars; Wabble Circular ; Convex and Concave Cutting < hainSaws; 
Dished and Spiral Saws; Solid Segmental, and Intertable Toothed Cylinder Saws; 
Perpendicular, Inclined, and Horizontal Band Sawi>) ; Comparison; Corstructioh ; 
Wood, Iron, and Compound FiIAmks ; Drscriptions of various Machines, with Dimen- 
sions, Speeds, Capncit es, and Power Required ; Various Operations (Felling, Butting, 
Slabbing, Squaring, Ripping, Cross Cutting, and Edging; Lath, Shingle, nni Picket 
Making; Grooving; Tenoning; Scroll Sawing; Desiderata in Sawing Machines; 
Instbuctio'cs f r Ordering; Cautions in Buying. Site op Saw Mills; Plakrino 
AHD Construction of Building; liBNBRATiON op Power (Water Wheels, Engines, and 
Boilers) ; Transmission (Shotting, Pulleys, Hangers, Couplings, Gears, Palleyt and 
Belts, Friction Pulleys Wire Ropes, Journals, Bearings, and Lubrication). Waste by 
Tarious widths of Kerf; Tubles of Log Measurements for logs 10 to 20 feet long, and 
\%" to W dinmeter ; Lvmber Grading ; Gauges nnd otbei Tables. Manufacture, Choice, 
Care, acd Use of Blades ; Filing; Gumming; Swaging; Setting. List of U. H. Patents 
on SawiLg Machinery from 179U to 1882. Huuling, Dogging, and Rossing the Logs. 
Insurance on Saw M^ls. Cremating Sawdust and Mabs ; making Compressed Fuel from 
Sawdust and Pitch. Distribution of the Timber Supply in the United States, Canada, 
and Europe ; Characteristics of the vaiious American and Foreign Woods. 

The above work has been carefully prepared from the best American and 
European practice, and is believed to be the most complete as to details and 
practical information ever issued. It is so arran(;ed and so thoroughly indexed 
that any subject can be readily found ; and is up to date. 

This work will be handsomely printed on heavy paper, and well bound in 
cloth ; and will contain over two hundred illustrations, many of them full page. 
It will be a large quarto, so as to show the cuts in their full size. 

Price to subscribers is fixed at TEN DOLLABS, and will be advanced 
after publication. 

ROBERT aRIMSH^^W, 
930 Market Street^ Phlladelphiiu 



